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70 quiſite alſo to draw up br rea- | 


Ms of Trigonometry; Vorafnoh as 


Trigonometry 16 really no other wed 


one Branch of Geometry, and that too 


a Branch, which is of principal Vſe 


in the common Concerns of Life ; at 


leaſt that Part of it, which is call 'd 


Plain Trigonometry. As for Spheri- / 


cal Trigonometry, it carrying in it 
much more of Pijficulty, and at the 


ſame time = of mach leſs Uſe in 


the common Affaire of Life, ( as re- 
lating chiefly to Aſtronomical Calcula- 


tions or the like,) I hate omitted it, 


2 4 


draw up" the Young” Gentle. 


* 
r 


= 


The Preface. 


| as not ee, to the ws Doe 1 of this 
| DO N . 


On the lik 0 he I Judy FR 
it not proper wholly to omit the Fun- 
damental un of plain Trigo- 
nometry; yet | T haveplac'd them ſo in 
Chap. II. that the young Student 
may-paſs them over, without any A- 


5 28 if the Demonſtration of the 


two latter prove too difficult, or at 
leaſt if. be cares not. to take the Pains 
to male himſelf Meer f * "ou 


Demonſtrations. . 
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Is VERY. Triangle Guts m all 1. | 
of ſeven Parts, "viz. three Sides, 7 — 
three Angles, and the Area or val, 
Space comprehended by the Sides. 
Now, although the Word 'Trigonometry y 
do's in the Greet Language literally ſig- | 
nity the Meaſuring of 4 Triangle; yet, in 
its proper Senſe, or as it is diſtinguiſh'd 
from Geometry, it (do's: not FR — the | 
Meaſuring of the Ares of a Triangle, this 
being deduced from 00 other than what 


are 
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f (*) The Meaſuring, of he Area of a- Plain right fin'd 
$ Triangle; is deduced from the principles of G _—_— 
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W i ag nf call'd Trigonometrical Prin- 

ut it) denotes only the Meaſu- 

ring. 3 rather the Art of finding the 

Meaſure of, the unknown Sides and An- 

gles of a Triangle, by the Help of thoſe 
that are given or known. 

2. And the actual finding of the un- 


; 1 known Sides and Angles of a Triangle, 


Triangle, is call'd, in one Word, the Solution or Re- 
what ſolving of a Triangle. 


3. The Solution of Triangles is founded 


The S on that mutual Proportion, which is be- 
tha-of 


Triangles tween the Sides and Angles of any Tri- 
en what angle. And this Proportion is known 
by finding the Proportion, which the 
Rr of a Circle has to certain other 
right Lines apply'd to the ſame Circle, 


And theſe right Lines are diſtinguiſh'd in 


general by the Names of Chords, Sines, 
2 Tangents, and Secants. [ 


A 4) Chord is a right Line drawn 


A Chord, from one Extremity of any Arch to the 


Pie. 5 A. Thus, . 1, CH is the Chord, 


ti. 


— 


(as diftinguiſiva from Trigonometr #4 viz. from Theorem 7, 


Cbap, 1, of the Toung Gentleman's Geometry. And the 
k Meaſuring 4 the Area of a ſpherical Triangle, is dedu- 
ced from the Meaſuring of a ſpherical Surface. 
(As an Arch is fon call d, becauſe it reſembles a bent 
Bow ; ſo a Chord is fo call'd, becauſe ir reſembles the 
String of a bent Bow. It is otherwiſe call'd a Subtenſe, 
becauſe it ſubtends, (i. e. is extended under) 155 Arch 
from one End of it to the other. 


both 


1 (when r! and String. x 


© Trigonometry. © 

both of the leſſer Arch CTH, and alſo of 
the' greater Arch CDH. And it is to be 
noted, that a Chord of 60 Degrees, is 


always equal to the Ray of the ſame 
Circle. 


A ( Size is either a Right or Verſed 5. 


Sine. A right Sine is one Half CA of a 4 Sine, er 


Chord CH, biſected by the Diameter _ Sine, 
DT; or, it is a Perpendicular CA, let 
fall from Cone End of an Arch CT, upon 
a Diameter DT, drawn from T the other | 
End of the Arch. A right Sine is fre- 
quently ſtil'd fimply 4 Sie z and it is to 
be obſerv'd, that by the Word Sine, put 
ſimply or by it ſelf, is always to be un- 
derſtood a right Sie: 

A8. is alſo KA be obſerv'd, that, accor- 6. 
ng to the fore-going Definition of a A 


the Sine BK of an Arch KT of go wc 


Sing Sine,whate 


Degrees, is always equal to the Ray of 
the ſame Circle; and fo the greateſt 


Sine that can be. Whence it ls call'd, 


the total or whole Sine. 
A (Y wersd Sine is the Segment of * 
the Ray intercepted between the right bc 


Sine, what. 


— 
— 


— 
_—_ nt — I. 


( The UG of Sines is ſaid to be introduced by _ 
Arabs ; and for what Reaſon a Sine is fo call'd, I —_ no 
good Account. 
(DA vers'd Sine is ocherwiſe calld, at leaſt by ſome 
ancient Writers, the Sagitta or Arrow, "becauſe ir ſtands * 
to its Arch and Chord, as an Arrow do's to its Bow 
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sine and the Arch. Thus, AT is the q 
vers d Sine of the Arch CT, and AD the 
vers d Sine of the Arch CD. 13 I 
8. A) Tangent and a Secant mutually | 
e explain one the other. For, if a right ( 
Fax Line BN of an indeterminate Length be an 
what. drawn from the Center B, through c ö 
one End of an Arch CT, and from t 
the End of the Diameter DT, there be 
erected a Perpendicular IN, extended 
till it meets with BN ; the ſaid Perpen- 
dicular TN will be the Tangent of the 
Arch CT, and the Line BN will be the 
Secant of the ſame Arch. And it is to 
be noted, that the Tangent of 45 De. 
grees, is always equal to the Ray of the 
ſame Circle; as may be ſeen, Fig. 2. 
9. As when the Arch CT is leſs * 90 
4 Cofine, Degrees, the Arch CK (which, being ad- 
com, ded to the Arch CT, do's compleat or | 
gent, Coſe- 
cant, and Make it up an Arch of go Degrees, 
Coversd, thence) is call'd the () Complement of the 51 
wid. Arch CT ; fo (Fig. 1,) the Sine CQ, the 
Tangent KO, the Secant BO, and the 
vers'd Sine KQ of the Arch CK, are re- 
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(2 A Tangent is ſo nam d, becauſe ir touches (not cuts) 
one End T of its Arch CT; and 2 Secant is ſo nam'd, 
— wah it cuts or crofles the other End Cc of its Arch 
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70 It is not to be omitted, that the Exceſ: CK of the 


CD above 90 Degrees, is by ſome Writers call'd 
the Complement ot the ſaid Arch CD. a 
ſpectiveiy 
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Vigonopet z. 3 
ſ pectively call'd the Sine, the Tangent, 
the Secant, and the ver d Sine of the Com- 
plement of the Arch CT; or in ſhort, the 
( Coſine, the Cotangent, the Coſecant, 


and the Covers d of the ſaid Arch CT. 


The Arch CD, (which, being added. 10. 
to the Arch CT, makes it up a Semicir- 8 


cle,) is peculiarly () tid the Svyple- Conjunt 


ment or Conjunc of the Arch CT. And 1 4b. 


it is to be noted, that both the Arch CT, r | 
and its Conjan& CD, have the ſame 

Sine CA, the fame Tangent TN, and the 

{ame Secant BW. 1 es 
Tables of ( Sines and Tangents are ſo 11. 
eall'd, becauſe in them js fet down the 12=9, 
Ratio or Proportion, which Sines and Tangents, 
Tangents have to _ Ray. 5" 


2 W —C — W — . 
4 


2 a) It is of Uſe to obſerve, that the Coſine co is al- 


ways equal ro BA, the Segment of the Ray between the 
Center B, and the Sine CA, Wherefore, if the Arch CD 
apa than 9o Degrees, then the Sum of the Ray and 
Coſine is equal to the vers'd Sine; viz: DB4BAZDA. < 
But, if the Arch CT be leſs than 90 Degrees, then the 
Difference of the Ray and Coſine is equal to the vers d 


Sine, viz. BT - BA==AT 


(+) Namely, to avoid Confuſion by giving the ſame 
Nap of Complement, both to CK and to CD, as is done by 
ome, | J e ee 
D Ir. appears from 5. 5, of this Chapter, that every 
Sine, (i. e. right Sine) is che Half of a Chord, and that 
the Arch of the Sine, is the Half of the Arch of the ſaid 
Chord. Wherefore, becauſe there is the ſame Propor- 
tion between two Halves, as there is between their 
Wholes, and che ſaid Proportion between the _— | 
: as 


. 2 
wi. bly "I - 7 * . 5 ; 
4 - es * ox of 4. 4 
. * 5 * 


The Toung. Gentleman 
And it is to be noted, that, if the ſaid 
Proportion be expreſs'd in the Tables by 
natural or common Numbers, then the 


% 

12. 
Natural 
and artifi- 
Cial Sines 


and Tan- Table is call'd, a Table of zatzral Sines 


gents, and Tangents. But, if the ſaid Propor- 
wh tion be tet by artificial on 
j. e. Logarithms, then the Table is call'd, 

a Table of (V) artificial Sines and Tan- 
nen n e ro 

13. - If the ſaid Proportion be not expreſs d 


A seale or by Numbers, but the ſeveral Sines and 
— Tangents, as alſo. (H), Chords and Se- 
Sines, Tan- cants, be themſelves actually trans ferr'd 
gents, "4 into, (i. e. their ſeveral Lengths: ſet off 
| Secunts, TAE TL, ITE 22 : 
&e. what. upon) ſeveral diſtin Scales or Lines, (as 
N 2. Fig. 2); then the ſaid Scales or Lines are 
a oF; reſpectively 


* 1 
. 
. k. - 


. 
—_— 


„„ 
2 


wy being expreſſible in Teſs Numbers) is much eaſier ro 
calculated, chan the Proportion between their Wholes; 
hence, Sines are uſed rather than Chords in Trigonome- 
trical Calculations, and the Proportion of Sines (nor of 
a ro the Ray is ſer forth in Trigonomerrical Ta- 
. . ; 8 5 * 


is much eaſier to be perform'd by Logarichms than na- 
tara] Numbers. Hence it is that Tables of artificial 
Sines and Tangents, are more uſed than thoſe of natural 
Sines and Tangents, and conſequently adjoin'd ro moſt 
Trigonometrical Treatiſes, - | 
(.) The Keaſon, why there are no Tables of Chords, 
has been obſerv'd already in the Note on $. 11. There 
are however Scales of Chords, theſe being as eaſily made 
as Scaler of Sines, and as eaſy or eaſier for Uſe in ſome 
Reſpects. And the like is to be underſtood of Secants, 
" Fl: 26:6 viz. 


I "TY. 


(*)-Ir has been afore obſerv'd in my Arithmetick, | 
thar the Multiplication and Diviſion of great Numbers. 


— 1 1 "4 * * * 4 
— 8 Po 
md a 
- 


reſpectively ſtird, one 2 Scale or Line of 


teſt Sine that can be, as appears from S. 3, and 6, of 


. ; | | 18 . 
"IM rigonometry. 5 
— 3 


Chords, the other of Sinet, the other of 
Tangents, and the other of Secants. - And 

the like is to be underſtood of the Scales 

of any other Sort of Trigonometrical 

Lines, as of vers'd Sines, Coſines, c. 
Beſides the fore - mention d Scales, there 14. 
is alſo another Sort of Scale, call'd a 5 Scale of 
Scale of equal Parts; which, although it pars, 
of. 1 ; Wr e bas what. 
—— — 2 — 8 Fig. 3, & 
vix. as to che Reaſon, why there are few or no Tables of 15 EE 
them, but there are uſually, if not always, Scales of 

them adjoin'd\ to the other Scales. It it be ak d, why 

the Scale of Chords is never continued beyond 90 De- 

grces, when the greateſt Chord is the Diameter or 
Chord* of 180 Degrees? The Reaſon is, becauſe the 
Chords above go Degrees, may be very eaſily ſupply'd by 4 
a Scale of Chords to 90 Degrees, viz. Chord of 105 De- 

grees = Chord go Degrees * Chord 15 Degrees. And ſo 

of any other to 180 Degrees. The Reaſon, why Tables 


and Scales of Sines go no further than 90 Degrees, is 
obvious, vix. becauſe a Sine of 90 Degrees, is the grea- 


this Chapter. In like manner, che greateſt Tangent and 
Secant is of 99 Degrees, 59 Minutes. For, at 90 De- 
grees, Lines drawn in like manner as a Tangent and 
Secant, become parallel one to the other, and ſo never 
meer to conſtitute a Tangent and Secant, at leaſt pro- 
perly ſo calbd. Hence Tables of Tangents proceed on- 
ly to 89 Degrees, 59 Minutes. And as for Scales of 
Tangents, and alſo Secants, they are uſually continued 
no farther than to about 70 or 75 Degrees; becauſe, 


3 after that they extend to a vaſt Length, if the Scales 


be of any confiderable Size, ſo as to be fit for Uſe. 
Which may be perceiv'd by Fig. 2, where the Scales are 
of a very ſmall Stze, as being deſign'd nor ſo much for 
practical Uſe, as to ſhew only the Manner of Making ſuch 
Scales. Such Scales, as are fic for Practice, are to be bought 
ready made of ſuch as ſell Mathematical Inſtruments. 
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be not deduced from Principles. of Tri- 
.Eondmetry, yet is of ſo great Uſe there 
In; "(as well as in other Parts of the 
Vathematicks,) that it will be piſs 


to deſcribe it hete, eſpecially, ſince it 


has not been afore de ſerlb d. 
call'd, 4 Scale 


It is then 
of. equal Parts, becauſe it 


| ſhews the Meaſure of any, Line or Ex- 


tent, apply d thereto, or taken there- 
from, in ſome Number of equal Paris, 
8 either Inches, or Feet, or Tards, 

e. 

It is uſually diftinguiſh'd into the ſom- 
ple or plain Scale, and the diagonal Scale. 
The fmple or plain Scale, is no other 
than a right Line divided into any Num- 


ber of equal Segments or greater Parts: 


One of which greater Parts, (viz. at ei 
ther End of the (aid Line,) is ſub-divi- 
ded into Ten other leſſer and equal Parts, 
28 Fig. 3 ; So; that this Scale repreſents 
any two Degrees'of decuple Proportion, 
ez. if the Sub-diviſions of the Segment 
BA be taken to denote Units, then the 
other equal Segments CB, DC. ec. will 
denote Tens. If. the aforeſaid Sub-divi- 
ſions denote Tens, then the Segments 
will denote Hundreds, Gc. Hence, the 
Extent from G to 4 will denote either 1 
or 140 (Se.) Inches, or Feet, or Yatdy, 
Co 
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eee, 
The diagonal Scale will be better ap- 
prehended by Fig. 4, than by 
it thence appears to differ from the ſim- 


ple Scale principally in this, vi. that 
one of its extreme Segments (being like 
the ſimple Scale) ſubdivided into ten e- 
qual Parts, each of the ſaid ten equal 


Parts, are again ſubdivided into ten o- 
ther ſtill leſs and proportional Particles, 
by ten right Lines obliquely eroſſing the 
Scale, which are the Diagonale of ſo ma- 


ny (|) Parallelograms; whence this Scale 


takes its Name. 


Hence, by the Diviſions 
and Sub- diviſions of this Scale, are re- 
preſented three Degrees of decuple Pro—ꝛ 


8 


1 
* 


_ 


-*M This is illuſtrated, Fig. 's; which is divid 
the lame manner, as is the Segment KL of the 


n 


* 
« * 
: 


* 
Feed 


Scale, Fig. 4; and has withal the Sides of each Paralle- 


logram deſcrib'd by pricht Lines, ſo that the ſaid Eigure 


contains five Parallèlograms, vi. ABCD, and CDEF, and 


'EFGH, and GHIK, and IK LM; which are each croſs d 
by Diagonals, viz. the firſt by the Diagonal CB. the ſe- 
cond by the Diagonal ED, the third by the Di 17 * 


GF, the fourth by the Diagonal IH, and the fifth by rhe 


Diagonal LK. And chefe Diagonals anſwer the 'righe 
Lines obliquely eroſſing the Segment KL of the diagonal 
Scale, Fig. 4, and which divide each part of the ſaid 


proportional Parts, viz. bk, el, &c. 


: fo, 


Segment into leſs and proportional Particles, as is illu - 
ſtrated by Fig. 6. For rhe Lines bh, and ci, and du, 
&c. being all parallel one to the other, hence (by Tbeo- 
rem 9, Chap. 1, of the Young Gentleman's Geometry) ab: 

:: 4c: cl: : ad: dm: : ae: en:: 44 
to axʒ ac: ax, ad- = ax, &c. therefore nr uz, 
Aux, dur Fur &. And conſequentiy, the Line 
ux is divided by che Diagonal au, into ten and 


portion. 


&c. But 4 


© 9 


6 * 16. EIS 


Scale 


what * 
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Side of the Scale, the other with 5 on 


your Compaſſes will denote 245 equal 
Parts, (viz. Inches or Feet, &*c.) accor- 
ding to the (aid Scale. n 
17. Further, It is to be here abferv'd, that 
ator; Trigonometry is two-fold, Plain and Sphe- 
_ rical. Plain Trigonometry is ſo call'd, be- 
#77, what. cauſe it teaches bow to reſolve any (*) 
plain (i. e. right-lin'd) Triangle: Sphe- 
rical Trigonometry is ſo call'd, becauſe it 
_ "teaches how to reſolve any ſpherical Tri- 
angle, i. e. any Triangle whoſe Sides 
- are made by the Concurrence of Lines on 
a ſpherical Surface, and are no other 
than the Arches of Circles. It will be 
ſufficient to the () Deſign of this Trea- 
tiſe, to ſpeak only of plain Trigono- 
metry. * i 


* * 


(*) Hence, by a plain Triangle is to be n 
throughout chis Treatiſe a 22 Triangle, | 
(7) See the Preface. 7 


portion. For Inſtance: If you would 
dienote the Extent. of 245 equal Parts, 
- (viz. Inches or Feet, &c.) one Foot of 
your Compaſſes being placed in the mid- # 
dle or prickt Line over- againſt 200, open 
the other Foot to that Point of the Sub- 
divided Segment KL, wherein meet the 
two Lines mark'd, one with 40 on the 


the Top of the Scale. That Extent of 


= 
| e mw 
= A E 


/ 


Trigonometry © 1 11 

Lily, The Solution of plain (as alſo. 18. 

ſdof ſpherical) Triangles is two-fold, ei · Calcularir 

ther by Calculation, i. e. Working by 8 

Numbers, to which are ſubſervient the on, whe. 

Tables of Sines and Tangents; or by 
Protraction, i. e. drawing Lines and An- 

I gles, to which are ſubſervient the Scales 

Jof Chords, Sines. &c. of each in its 

Order; and firſt, of the Solution of plain 
Triangles by Calculation. | 


— — — 
al —_ 1 
* 


at db A P. II. 


he- 8 PE | Þ | 1 
dec Of the Solution of plain Triangles by 
Calculation, des | 
; 


F the fix Trigonometrical Parts of r. 
\_JF plain Triangle, vis, its three I erder to 
Sides, and three Angles, any three being _ 
given, excepting the three: Angles alone, ale, ere 
the reſt may be found either by Calcula- _ M 1 
tion or Protraction. From the three An- ven 2 
gles given by themſelves, can be inferr'd Side, and 
or found out, only the Proportion of the py ), & 
Sides, not the Sides themſelves, or their g. 
reſpective determinare Lengths. For In- 
ſtance : Suppoſing the three Angles of 
the Triangle BCD, Fig. 7, to be given, 
vis. B 27 % Degrees, D 38 + Degrees, and 
ET 2 


12 


2 
* 


8 = | 1 Too 
The Tonno Gentleman's © 
'g 5 


4 : 2e. 0 . * r = 1 
eonſequentiy, C 1147 Degrees ; from 


2 hence" it may be known! that the Side 
Ci, and the side CB: BD. But oeh 
from hence can never be diſcover'd the 
determinate Length of BD. (or any other J 
Side,) and conſequently not of the Reſt 
CB and CO. Namely; becauſe 2 ⏑ == 7 


* * 


Z - 


$=:12=222 ec, hence the Proportion of | 

CD to BD will be the fame, whether BD | 
be 2 Inches (or Feet, ec.) and CD one; | 
or BD 4 Inches, and CD 2; or BDG | 
Inches, and CD 3 ; or BD 20 or 200 In- 
ches, and CD 10 or 100, G. That is | 
in ſhort, it can never be difcover'd by 


the three Angles alone, whether the Tri- 
angle ſought be BCD; Fig. 7, of BCD, 
Fig. 8, (or any other equiangular:Trian- 
gle,) foraſmuch as both theſe Triangles 


have the ſame Angles, and conſequently | 
their Sides alike proportional one to the 
other; though the Sides of the one are 
much longer than the Sides of the other. 
Wherefore, to determine the Length of 
the Sides ſought, there uſt always be gi- 
ven one Side, or (which is the ſame) its 
determinate Length; and hereby. will 
be determin'd the Length of each Side 


.- ſought. Thus, the Side BD, (Fig. 770 14 

being given, whoſe Length according ti 

the diagonal Scale, (Fig. 4.) is 324 (e- 

qual Parts, ſuppoſe) Inches; hence, ĩt 

being found, that CD=:BD, and CBS 
7 *BD, 


Gentlen 
Angle 

ing fou 
„two 


knoy 


HY 1 A | 
Z BD; ene it is known, that CD 
7 462 — and CB D216 Inches. But, | 


Ik the Side 30 (E. 8,) de given. 
| hoſe Length according to the fame 


— 


e Wcale is 135 (equal Parts, ſuppoſe) In- 

1 f hes z then in the ſame, Fg. 8, CD 

t 5755 Inches, ant CB=45 inches. 

= i It evidently appearing from what has 2. 
een ſaid, that, in order to reſolve a 77 ,. 


plain Triangle, of the three Parts given, lain * 


one muſt be always a Side ; it hence fol- Seer re. 


9 n 


5 Flows, that all the Caſes, that can be pro- A 
pos J. are reducible in Serena to theſe ral Caſes. 


is Three, VIZ; on 

y 1. One Side and two > Angles being gi. * 
i- ven, to find the other two Sides, and _ 

„ 105, third Angle: Or, | 
3- || . 2. Two Sides and one Angle being 9 
sven, to find the third Side; and the! two E 
7 other Angles: Or, 

je 3 aud laſtly, All the . Sides bes 
re || ing given, to find the three Angles. | 


r. - Theſe three: general Caſes are diſtin- 3. 

of I} guiſh'd into a great Variety of particular an tr 5 

1 I Caſes, (according to the particular Sides Laer oe 

ts | | PREP | contain 

11 3 7. — — inthe woe 
b following 4 


> | ) Two PLE being iven, 0 third may be known G 
lc | Ta Trigonometry) by : orol. t, Theorem 4, wy, the Tung — 
Gentleman's Geometry. And by the ſame Corollary, one 

Angle being given in Caſe 2, and one of the ſought be- 
ing found, the other ſought is known. And ſo in Caſe 
55 — of che Angles ſoughe being found, * chird ought 

own, 


and 


WET 
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and Angles given or ſought,) which are Partich 
all contain'd in the two following Ta-. particu 
bles. Whereof, the former contains all 0g es 
the particular Caſes, that relate to the * 
Solution of plain rect angular Triangles if pf ; : 
and the latter contains all the particulars A 
Caſes, that belong to the Solution of 55 © 
plain obliquangular Triangles. 92 5 
In Reference to which Tables it is to} * 2 
The ſiteral be obſerv'd, that for Brevity's ſake it is Tu 10 
ebe . Uſual to denote the ſeveral Parts of a nes, 
der plain Triangle by Letters, inſtead of notes 
Parts of Words. In order whereto a rectangular W*, 

— Triangle is wont to be denoted by A, B, 
Rg. 9, x and C, fo placed, as (Fig. 9, viz.) that 
10. A always denotes the right Angle, BA ns 
the Baſis, CA the Cathetus or Perpendi- 
cular, which falling upon the Baſis makes | 
the right Angle; BC the Hypotenuſe ; B 
the Angle between the Baſis and Hypo- 
thenuſe, call'd in ſhort, he Angle at the | 
Bafes ; C the Angle between the Cathe- | 

tus and Hypotenuſe, call'd in ſhort, zhe 
Angle at the Cathetus. And an obliquan- | 
gular Triangle is wont to be denoted by | 
B. C, and D, fo placed, as (Fig. 10, 
viz.) that by a Cathetus CA, let fall . 
from C, it may be divided into two Tri- 
angles, the Cathetus CA being a common 
Side to both Triangles. And then, as 
BD is eſteem'd the Baſis of the whole 


Triangle BCD, ſo BA and DA are the 


particular | 


/ ; 


7 eee | 
Farticotar Baſes, and BC and Dc the. 

; particular Hypotenuſes of the two Tri- 

43 kngles BCA and DCA.“ Hence, B and 

'Þ | the two Angles at the Baſis BD 

4 Ee the whole Triangle BCD ; whereof B 

2 1 is always the Angle oppoſi te to the Side 

CD, and D the Angle oppoſite to the 

1 ide CB, as Cis always the Angle oppo- 

4 ite to the Baſis BD. 

- W It is likewiſe to be obſerv'd, that i n 3. 
Ihe following Tables, the Letter a de- — 

Inotes a Sine, 7 a Tangent, and the Greek d is the 

a Coſine. Thus, Tab. I,. Caſe 1, E Saher 

Idenotes the Tangent of the An gle B. 

And Caſe 3, C denotes the Sine — the 

Angle C. And Tab. I, Caſe 16, 9B and 

©D. denote the. Coſines of the Angles B 

and D. Alſo note, that Z do's (in this 

JT reatiſe, as in 4“ gebra) denote the Sum 

Jof two Things; X their Difference. Laſt- 

. This Character 4 denotes an Angle, 

$44 two Angles; Ja Leg or Side, I two 

Legs or Sides. And conſequently,” Zit 

denotes the Sum of two Legs of a Trian- 

Igle ; Zi the Sum of two Angles, &. 
It is alſo to be obſerv'd, that a right 6. 

Angle being always 90 Degrees, hence it Some other 


i. is put down, neither among the Parts gens n 


given, nor the Parts ſought, in the ſeveral Reference 

Caſes of Tab. I. As for the other two 2 

oblique Angles of a plain rectangular Tables. 
riangle, they are both put down among 


the 


I The Toung Gentlemans | 
the Parts given in each of the firſt fix 
 Caſes"in Tab. I. (not () becauſe it is 
neceffary both the ſaid Angles ſhould be 
actually given, but) 
being given, the other is in effect given 
alſo, its Quantity being known (by Corol. 


S 
n 


Geometry.) to be the Complement of the 
given oblique Angle. On this and the 

like Accounts, ſome Tables are drawn up 
in a much more contracted or ſhorter 
Form, than the two which follow. But 
I jadg d it more agreeably to my Deſign, | 
to have 4 the particular Cafes diſtin@®ly 


propos'd to him ; and alfo, having found | 
it, may more readily perform the Calcu- 
lation, having Nothing elſe to do, but 
to Work according to the Proportion, 


becauſe one of them 


x, Theorem 4, of the Yung Gentleman 


ſet down: So, that the young Student 
may, both more readily find the Caſe 


edel. 


5 


=o 


SSS 


1 WW 


bo} hy 
10 


| 


which anſwers to the Caſe propos d. 


1— 2 — 


— — — 


— CG 


(+) Hence it is ſaid in the firſt ſix Caſes of Table I, 
—— B or C, denoting, that if either be given, it is 
ſufficient. | 


TAB. 


oe | 
ww. 
Se 


| 


TASTE L. 


1 25 the Solution of plain alu 
ene 


[cate arts eiven Jought. Proportions, 
1 |}BorC. Bal Ca | R: th :: BA: CA. 9 
2 R: C:: & © BA; 1 
ky 1 3 8G N i BC. 7 
2 , B: R :: CA 1A BC. 5 | 
5 or C. EC] BA R : C:: : BC : BA, LEAs} 
658 or C:BE[Ca |R : &B : NI H. W "i 
NCR Ra MTS, EST 
LABS. CALCITE: REC 2 
9 BC . C\F B asc: R :: CA": SB. E 
Dee ba SEC Ac. : 
IBA Calc |-A:Þ N EA; t then : "BA :: 
12 8 . BA[ CA IRC TN IBT : & then tC. BA: 
13 » CA! BA R:: CA:; & cuth:; Ga: 


5 Shewing the Solution of plain obliquangu- 


ther with the Angle oppoſite to the leſſer of the given Sides, the An- 


tratting clie Triangle; as is ſhewn, Chap. 3. 


19 The Toung Gentleman: 


| by J 8 
TABLE I 7 
„ ; * 3 py 
. 


| 1 
% v7 
*Y 
I 5 
_ 
W. 


lar Triangles. l 


e Given _ Sought | Proportions. | 3 
BBDO. B.. C |BC: BD:: 5D: M Cy 
BC. BDB. CID BD: FC:: C: 0 
BC.CD.D.| B "|BC:CD:: D: SB. | 
BC.CD. BJ D |CD:BC ::ﬆB: 2. 


BD.CD.C.| B |BD:CD::$C: 8.“ 
BD. CO. BJ C GD *BD::$B: C] 


B. C. D. BC SD: BC :: SC: BD ; 
"B.CD. BC HD: BGU :: 55: CD. | 
B.CD. BD | BC |sC:BD::sD: BC.“ 
B.C.D. BD| CD |sC:BD:: ﬆB:; CU. 
11 B.C.D.. CDI BC-j$B : CD:: 52 BC.“ 
B55 CDI BD |ﬆsB:CD::sC: BP. 


— 


(i) ix is to be noted, that in this Caſe it may be doubtful, whe- 
ther che Angle ſoughr C be Acute cr Obtuſe. The Reaſon of which 
Poubtfulneſs ariſes from what is ſaid, S. Io, Chap. 1. This happens, 
when two Sides being given, whereof one is the greareſt Side, toge- 


gle oppoſite to the greater of the given Sides is demanded. And, 
in chis Caſe, the Doubtfulneſs can't be better taken away, than by Pro- 


Caſe. 


reg 
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alc. | 


LI 


ILIE 


—_ 
Ag 
— 


E 


And, | 


= © r 
* * 
* 
- 


/ # T, * = : * | 
Trigonometryj. 
4 » v4 % ig -. N 
* - 


. E - Proportions; 
— ED; — S. e 1 | 7 | 


DICE, and — — 


CD BE-CD ED. 
— 1 


* af. a 2 EY 


F | ( 2 2 2 E Then 
14 1BC.CD.C +0, DR BD _ B-D__. 
; | F N 
* | D+cD BD—CD __ C4B 
E en. 
( 0 n 2 719 
[7s = N . and 2 SS 
a 


B or DB: DG: * DE: DE. Then DB—DE==3BA. | 


| 16 1BE.GD.B or CB: R:: BA: B, and CD: R:: DA: D. 
IIe land Complement of B+D to 18 = C. | 


7 


9 


(© it is to be obſerv'd, that, in this and the like Caſes, the Sum 
bf the two Angles ſought, C and D, is found by ſubſtracting the Quan- 
tity of B, the Angle given, our of 180, according to Theorem 4, of the 
Toung Gentleman's Geometry. | | | 
- (ry It is alſo to be obſerv'd, in Reference to Caſe 13th, rath, 
and 1 5th, that having found the three Angles B, C, and D, the third 
Side not given in either Caſe may be found by ſome of the twelve 
fore-going Caſes, þ ; | 


GC 3 The 


2. The Uſe of the fore-going Tables mall! 
| 18 "3k, be illuſtrated by one or two Examples. 
dong 7. And firſt, ſuppoſing of the rectangular 
- bles 4 — Triangle ABC, (Fig. ,) I have the Side 
Hang“ BA given, viz. 8 (||) Foot long, and the 
cial ines, Angle B, viz. 36 Degrees, 52 Minutes; 
&Xc.  _ and it is requir'd to find the Side CA. 


Trerr 
Nutr. 
Y for | 
Tithr 
whe. 

near 
che! 
quir 


1 
conſult the fore-going Tables, and find 
that this is Caſe 1, of Tab. I, and conſe- 
quently, that R:tB : : BA: CA, the 
Side requir'd. Hereupon [ turn to my 
Table of artificial Sines, &c. whoſe Ray | 
I find to be 10.600000, and the Tan- 2? 


1 UL. 


gent of 36 Degrees, 52 Minutes, to be 
9.875010. Then in my Table of Loga | 
Hikes I find the Logarithm of 8 to be 
o. goz3ogo. Having thus found the Num- 
bers, that are to conſtitute the three firſt 
Terms of the Golden Rule in my Calcu- 
lation, I then (according to the Method 
of Working the Golden Rule by Loga- 
rithms) add 4 
the ad and 3d Tangent of B 5 9.875010 8 


Terms, and 2 = 


out of the ee 
Sum ſubſtra& Sum 10.778100 
the 1ſt Term, The Ray | 10.000000} 
and the Reſi- Coe 3 
due is the 4th CP 6.76480] 


Q— — 


(H This Extent of BA in Fig. 9, anſwers to the dia- 
gonal Scale, Fig. 4, and ſo of BC, a — 


Term 


: . \ 
, \ 


— ö FX . Tr gonome try. 693 
lar Term of my Proportion, and ſo the 
ide umber ſought, 912, O. 778 100. I look 
the Wor this Number in my Table of Loga- 
es; Fithms, and (though I find not exactly 

1 he ſame Number, yet) I find one very 
ind car It, viz. 0.778151, the Logarithm of 
\fe.. the Number 6. Wherefore, the Side re- 


. 
=— 
' 
"BY 
TY 1 


the uit d CA is 6 Foot long very nearly, 


my q 972. Wanting only of a Foot. 


\ay | The Reaſon, why the fore-going Ex- 
an- ample is wrought by artificial rather than 


ga: ; 
im- and lo are generally made Uſe of, and 
art therefore uſually adjoin'd to Books of 
co.  27/g2nometry. Whereas few Books have 
od Tables of natural Sines, Gc. Howſoever 


the, more Curious) how natural Sines, 
Sc, may be found by artificial Sines, 
and alſo, how the fore- going Example 
090 is to be wrought by natural Sines or 
Too Tangents, Cc. when they are found, 
oo lf then you would have the natural 
dine or Tangent of any Angle, and want 
100Y a Table of them, but have a Table of 


artificial Ones; then look out the artifi- 


— | cial Sine or Tangent in the Table, and 
dia- | | 

—— —— — 
erm 


7 O See the ſecond Note on 5. 12, Chap, J. 


C 3 not 


Lchall here ſhew (for the Satisfaction of 


8. 


The Uſe 

V | ® th 7. - 
natural Numbers, is, becauſe (as has been 4 „ 
(©. afore obſerv'd) Tables of artificial /rated, as 


. | 4 to natural 
Sines, Oc. are more eaſy to work by, Sine s, &c, 


. * 
— 
8 


N 
* 
L 
+43 
10 
4 
: 
1 
* 
. 
oF :3 
+5 
* YL 
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-_- — ͤ ne att Ire nn nterer 
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2 * ( 


not much regarding the Charadteriſtick 


1 found. i is the Logarithm 875061, which | 
-. --+. anſwers to the Number 750, which, 10 11 


. 
ow e_w - 


of Fax 
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thereof, ſec what Number anſwers to the 
other Part thereof in the Table of Loga- 
rithms, and that will ſhew you the. natu- 
ral Sine or Tangent deſir d. For In- A 
ſtance ; Not regarding the Characteriſticck g le, 
of the artificial Tangent (above · found ; 

of B, viz. 9.875010, I look in the Table | 
of Logarithms for the other Part, wiz. | Rule 
875010 ; and the neareſt to it, there to R:: 


therefore may be taken as the natural 80 C. 


Tangent ſought of the Angle B, the Dif- To B 


ference being only rr. 
Having thus found the natural Tan- For 1 


gent of B, if thereby you would find the and 
Side CA requir'd ; z then you muſt plac 
(as afore) the Terms according to t 
Direction anſwering to Caſe 1, Tab. 


and muſt work the Golden Rule, (as in 
natural Numbers, f. e.) by multiplying 
the ad and 3d Terms together, and di- 
viding the Product by the 1ſt Term. 
The Quotient will be the Number Song ght 


or LA, R. 


Ray. (Tt) Nat. Tang. BA. CA. 
1000 75⁰ 7 Fe : 6. 


Wo The Bay always confiſts of an Bait, and ſo man 
Cyphers, as there are Figures 1 in che (natural or e 
Sine or Tangent, 5 . 


Ur 


A 


a 


Ws 
% 4 
v 
+ , 


For 18002855 and 850 6000 (6. a 


} Y And thus the Length of the Side CA re- 


quir d, hath been found to be 6 Foot by 


both Sort of Operations. 


Again, of the Bremens Trian- 9. 
gle ABC, ſuppoſe CA and B to be given, 29% 


5 3 
and BC to be requir d. I find this to be as ; . 


Yin ES df. A. abt. 


hg ww 
— || 


3 
. 


I ww w C0 t cp % * 


To BC the Side tequir d (10 Eu 8 -00003 2, 


Caſe 4, of Tab. I, and conſequently, the 
Rule Not finding BC to be this, Vis, SB : 2 
R:: CA: BC. Wherefore, ; 


As artifi. Sine of B 36 Deg 52Min. 9.7781 WA 
To the Ray ; -* T0.000009 
So CA 6 Foot long 0.778151 * 


iS + 


For I0.000800-+0.7781 Ace NE, ö 

and 10. 778151—9. 778119=1.00c032, 
which: is (but e, i. e. is nothing 1 
different from 1000000) the Logarithm 
of the Number 10, which, therefore is 

the Meaſure of the Side requir'd BC, And 

thus having given the Side. BA (29 f.) 

of the Triangle ABC, the Side CA has 
been found equal to 6 Feet, and BC to 

ten Feet; agreeable to what is obſerv'd 

in the Uſe of Theorem 12, of the Young 
Gentleman's Geometry ʒ whence may be 
obſerv'd the Truth of trigonometrical, 

as well as geometrical Principles, 


C 4 pro- 


Se 


146. 
* Of tbe four 


Theo- 
rems, on 


Tic en of plain Triangles, in all the Variety of 
8 


metry is 
founded. 


Pig. II. 
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l proceed now to ſpeak of the f 3 
mental 7 hearems of Trigonowetry, ſo call 4. 1 
becauſe on them is founded the Solution 1 


* 


Caſes contain d in the two fore -: going 
Tables. And theſe Theorems are four zi 
on the firſt of which js founded, Tab. I, 
or the Solution of plain rectangular Tri- 4 
angles 3 and on the other three is foun- | 
ded, Tab. II, or the Solution of plain 
N Triangles. 


THEOREM 


c SI is founded TY Solution f 
lain re} angular W 


In every plain rectangular Tri | 
ABC, if BG be the Ray, then BA is the 
Sine of the Angle C, and CA the Sine of 


the Angle B. If Ba be the Ray, then 
C is the Secant, and CA the Tangent of | 


the Angle B. But, if CA be the Ray, t1n 


then BC is the Secant, and BA the Tan- prop 

gent of the Angle ( Gy as is iHaftrated, 

Fig. 11. | ne] 
Whenee i it follows, 


1. R: B :: BC: ca. 
n 
= A :71D :: : CA. 5 
4. R: tC :: CA: BA. | 
f | 12 And 


* 


Tri gonometry. . 


fo. 1 


And theſe four Proportions are +4 | 

1 ame with thoſe appertaining to Caſe 6, 7 

5, 1, and 2, of Tab. I, and from theſe 5 
f 1 are deduced all the other Proportions, 
g belonging to the ſeveral other Caſes of 
3 Tab. I, as may be ſeen by comparing 3 
I, them 8 And therefore it evident- 9 
i- y appears, how on this fundamental = 
1- © Theorem 1, is founded Tab. J. Proceed = 
in we to Theorem 2. WEI — 2 


THEOREM I. 


/ 1 founded the Solutivn of | 

plain obliquan gular Triangles, vB 
when, there being given einber 
all the Angles with one Side, or 
two Angles with the Side oppo- 


he 

e to one of the ſaid e > 
en | the Reft are ſought. | ; 
of | * 

, In every plain Triangle, the Sides are 

in- 


proportional to the Sines of the oppoſite Fig. 12. 
Angles ; that is, $B:DC::5C:BD:: 


D: BC. bor Ee: O SB, and 
0 cet : 5C, and == CD BD 


— — 


2 


3B; 0 as is illuſtrated, Fr. 12. 
T H E- 


ind 
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"THEOREM II. 4 
1 bereon is founded the Solution I 


oy pla obliquangular Trian- WF=B( 

PS les, when, there being given 

two Sides with the Angle con- | 

" taind between them, the Reft th 

are Jought | IP 
e | 1 %: Gez; fbet i Land 


in Wards, as Half the Sum of _ (Legs mak 
or) Sides given, is to Half the Difference I cauſt 
of the Sides given; ſo is the Fangent of gle . 
Half the Sum off the oppoſite Angles H 
ſought, to the Tangent of Half the Dif- fore 


ference of the oppoſite Angles ſought : Pl 
That is, in Fig. 13, GE: BE:: GH: Let 
FH. 

Demonſtration. in the Triangle BCD, NL 
Fig. 13, let the Legs or Sides given be 5 


5D and BC. Draw BG=BC ; and fo | that 
there will be OE, a nd re , 


and the 0 extern Angle GBC=BCD—+ 
BDC, bo two intern and oppoſite An- (0) 


— i) 


OE ng * © * 4 * . 9 P _ T — 


(1) By Theorem 4, C haps 1, of the Young Gentleman's 4) 
Geometry. prom: 


_ gles 


| FBC BDC ABCD, 3. e. ZI Ao. And 
and 


Trigenometr)j. 


CG. and after that draw EH, and alſo 


4 BE parallel to CD ; whence will ariſe 
| the Angle () GBF=BDC, and () FBC 
5 Ede. 
there will ariſe the Angle (|) 


Then biſe& CG by BH, and 
GBH 

BC. But GBH+HBC=GBC=GBF-+ 
therefore, ( becauſe GBH=HBC, 


OBE LHC ORC, ) OH- ee 


and lo Ct. the Tangent of 244, Then 


make the Angle HBK FBI. Now, be- 
cauſe (as afore has been ſhewn) the An- 
gle GBH=HBC, therefore GBH——FBH 


> HBC—HBK, i. e. GBF=KBC. Where- 


fore FBC (BCD) —KBC.(GBF or BDC) 
—FBK or X4Lopp. Wherefore FBH= 


= 4 ; and fo FH is the Tangent of 


Xo. But now GE : BE : : GH: TH, 
Wer! is, 24¹ Tong 22 : . 


2 1 2 2 
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% By Theorem 3, Chap. 1, of the Hake Gentlenida? s 
Geometry, 

(+) By Corol. 2, Theorem 3, Chap. I, of the Young Gen- 
tlemar's Ghometyy, | 

{11 By Theorem 5, Chap. 1. of the Toung Gendlemag's 
prometry. 


ples of the Triangle BCD. Then draw 


THE: 


25 


Eg. 14. 


* Tg Gentlemen's 4 
FSblic 


Þy to 
o which 3s 8 * Solu tion pad. 
c plain obliquangular Trian- Jon « 
les, when, the three Sides being 3 Caſe 
given, the Angles are eln. 3 


DB DG : Df: : DE, that ; js in Words ; 
The greateſt Side DB of any plain Tri. ö 
angle, is to the Sum DG of the other two — 
Sides, as is the Difference PF of thoſe 
Sides, to that Segment DE of the greateſt | 
Side, which being taken away, the Ca- 
thetus CA will biſect the remaining Seg- 
ment EB of the greateſt 3 — 
"Demonſiration.' By Prop. 3 Euclid, 
DG-DF= BT DB. Off. 34 f 
B. 15, 6 Euclid, DB : DG: DF: ] 


From the three laft Theorems is Ft 
el. Tab. II, or the Solution of plain 
obljquangular Triangles, in all the Varie- 
ty of Caſes that can be propos'd. Nay, 
a ſaid Theorems may ſerve for the Re- 
- ſolving of all plain Triangles whatever, 
Nec angular as well as Obliquangular,} 
But foraſmuch as the firſt Theorem do's 
ſuffice to ſhew the Solution of plain 
rectangular Triangles, and that after a} 
more eaſy Manner 1 in ſome Caſes, —_ | 
| the 


the three, 1a Theorems are wont to 
Tele to the Solution only of plain 
Jobliquangular Triangles. And conſe- 
; 4 1 "gently, Tabs II, is accommodated. on- 
. My to obliquangular Triangles. Of my 
ion | # able the twelve firſt Caſes are founde 
an- ſon the 2d Theorem, the three next 
ing 2 aſes, (vix. 13th, 14th, and 15th,) on 
the 2d Theorem; and Caſe the 16th or 
last — the 4th and laſt Theorem. And 
chus much for the Solution of plain Tri- 
1s angles by Calculation. 
wolf - — — 
joſe | | 
teſt! C HAP. II 
Ca- 
eg: Of the Solution of plain e, 
11d, by Protraction. 
Ore, 1. 
: RE are two Things to be ſhewn ; Two 
a I/t, How to protracł Or deſcribe Things 
edu; any plain Triangle requir'd. a2dly, How — * 
laing to reſolve the ſaid Triangle, when it is 
ic yy protracted ; i. e. how to find the Mea- 
Nay, ſure of the unknown Angles or Sides in 
Re- the (aid Triangle, when protracted. 
e 3 is either of ſome Side, or 3 
ar, of ſome Angle. A given Side is protra- 1 
ouk cted by drawing a dt Line BC, Fig. _ 5 
| 


Ex 4 | 
ence. 


the 


Triganometry. e 


15, taken off from the (ſimple or dia O- Side. 
N ; x ral Fig. 15. 
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nal) Scale of equal Parts, at ſuch a 
Length, as to contain the ſame Number 
of equal Parts according to the Scale, as 
is the Number of Inches or Feet, &. in 
the Side given, vis. 254 


Fo 


how 5 5 f . "= 

a grees for your Ray, i. e. by) opening 
oy given your Compaſſes to the Extent of 6c De- | 
grees on your Scale of Chords, and then, | 


Angle. 
one Foot being faſtened on one End B of 


the given Side BC, drawing with the o- | 


ther Foot the Arch CA ; and on the ſaid 


Arch ſetting. off from A to E, the Extent | 


of 48 Degrees taken from your Scale of 
Chords; and after that drawing the right 
Line BD. | | 

4. Alter this manner is any given Side and 

A plain Angle to be protracted, and ſo any plain 
bon in e Triangle to be deſcrib'd, when either one 
deſcrib d, Side and two Angles, or two Sides and 
when the one Angle are given. But, if the three 
«fe given, Parts given be the three Sides; then the 
and mo An- Triangle is to be deſcrib'd, as is ſhewn, 
le. Chap. 2, Problem 2, Caſe 1ſt, or ad, or 

34, of the Dung Gentleman's Geometry. 
5. The Triangle BCD, (Fig. 15,) being 


How to protracted, the Meaſure of any Side not 
— — given, is found, by applying the Extent 


a Side not thereof with your Compaſſes to your 
given. (ſimple or diagonal) Scale of equal Parts, 
and fo finding how many ſuch equal 

Parts 


=Parrs 
vo 8 * 
* 
=X W hic 
20 ; 
%% 1 h 
1 (whe) 
483 4 : 3 


the N 


9 9 by In 
3. A given Angle B==48 Degrees, is pro- 
Secondly, tracted, by (taking a Chord of 60 De- i 


ſuppe 


will | 


WAY |» 
Ing p 
ole C 
Ing y 
Degri 
then 
Angl 
one | 
The 
Scale 
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Young 


becau 


angul 
triang 
fore, 


Prope 


EParrs- are - contain'd in the ſaid Side. 
= Which equal Parts are to be eſteemd In- 
ches, or Feet, or Yards, accordingly. as 
the Meaſure of the given Side is denoted 
by Inches, or Feet, or Yards, &c. Thus, 
ſuppoſing BC to be 254 Feet long, CD 
will be 198 Feet, and BD 204 Feet. 
In like Manner, the ſaid Triangle be- 6. 
ing protracted, the Meaſure of any An- % * 


becauſe the protracted Triangle is equi- 


gle C or D not given, is found, by open- — of 


ing your Compaſs to the Extent of 60 Angle 
Degrees on your Scale of Chords, and Sen. 
then fixing one Foot on the Point of the 

Angle ſought, and making an Arch from 


one Leg to the other of the ſaid Angle. 
The Extent of the Arch apply'd to your 


Scale of Chords, will ſhew the Degrees 
of the reſpective Angle. Thus, Fig. 15, 


the Extent of the Arch FG, ſhews C to 


be an Angle of 52 Degrees ; and the 

Extent of the Arch EG, ſhews D to be 

an Angle of 8o Degrees. | 
It remains to be obſerv'd, that the So- 7. 

lation of plain Triangles by Protraction, ay 250 


is founded on Theorem 9, Chap. 1, of the „lain Tri- 


Yung Gentleman: Geometry. Namely , angles by ** 
Protracti- 


. a on, on 
angular to the real Triangle, (i. e. the what 


trlangular Ground, or the like,) there- founded. 
fore, the Sides of that have the ſame 
Proportion one to the other, as have the 
3 Sides 


The Young Gentleman r 
Sides of this; albeit thoſe. are in a man- 
ner infnitelp leſs than theſe. N 
8. And thus having ſhewn, how to re- 
8 folve any plain Triangle, either: by Cal 
ms culation or Protraction; I ers now 
ry ap. to illuſtrate the great Uſefulneſs of plain 
pears M. Trigonometry, in taking Heights and Di- 


ſtances, as alſo in Surorying and alas... 


* 8 | — 
f 3 


N. IV. 


of 7 T aking the Altitude or Height 
of an "0ljeb, viz. Tower, Fus, 
3 =aþ 


1. TT is to be remember d, that (according 
ie Height # to Definition 42, Chap. I, of the Young 
of an 06- Gentleman. Geometry) the Altitude or 
#2, whit. Height of an Object, vix. Tower, Tree, 
* and the () like, is meaſur'd' by a per- 
1 pendicular from its Top to its Bottom. 
. Thus, the Height of the Tower, Fig. 
16, and of the Tree, Hs. 17, is denot- 


=: 


Ly | — 


2 For as to the Height of the Sun, or any aber 
Celeſtial Light, chat is computed by its Diſtance above 
the Horizon on à vertical Circle : Ot which in Aſtro- 


nomy. 
ed 


1 
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ed 17 . the Perpendicular CA: : fo 


J in all other | uch Caſes through this Trea- 
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For che Line CA of: Attitude, And the 3. 
Wobſerver B, and the Foot of the Object 22 De 8 x 


I 33 and the Line BC of Viſion do always 9 — 


| conſtitute the three Sides of a rectangular Heist. 
W Triangle ABC. Wherein the Height of 


the Object is the Cathetus or Perpendi- 
eular, and therefore, (according to the 


received Method of denoting the ſeveral 


Parts of a rectangular Triangle in Trigo- 
woretry,) is aptly denoted by CA. in 
lite manner, the Diſtance of the Ob⸗ 
ſerver from the Object, making always 
che Baſis, is aptly denoted by BA; and 
the Line of Viſion, making always the 


Hypotenuſe, is aptly denoted by BC. 


And ſo as to the ſeveral Angles, A de- 
notes the right Angle between the Line 
of Altitude and the Baſis, B the Angle 
between the Baſis and Hy potenuſe, which 
may be call'd, the Ang of Altitude, be- 
Gs the Altitude of. the Object is al- 
ways either () its Sine or Tangent; and 
4d. will denote the d re 


* ' 
* Py . 4 „ Py * 3 . +a o * 5 * 
. . LS — WY Sk PR 1 r * — 


* 


ON Namely 7 if M be raken for the Ray, then Ca is 
che Tangent of B; büt if BC be taken for the Ray, 
then CA ls the Sine of B. 


D between 


. „ 


Line BA of Diſtance, (viz. between the The Sym 


— 


"Th Tawny Gul 1 
between the Lines of Viſion and Alti 
tude. | 
The beſt 88 for taking the 4 
Angie of Altitude is the Quadrant, thence 
commonly diſtinguiſh'd by the Name of 
_ the Quadrant of Altitude 4, by which it is 
done thus. Hold your "Quadrine up- 
right, ſo as the String may have Liberty 
to flip to either Edge, and move the 
Quadrant ſo held, till through the Sights 
you ſee the Top of the Object, whoſe 
| Height you wonld take Then the De- 
3 grees, iteahagyeed between the Beguming 
| Sk the Ouadrant and the String are the 
ees of the Angle of Altitude; name 
, of the Altitude of the Objedt above 
your Eye. Wherefore, if you ſtand! up- 
right, 'when you take the! ngle of Al. 
titude, to the Altitude found by the faitf 
Angle of Altitude, there muſt be always 
added the Heig ht of your Eye above the 
. Ground, to know the Altitude requirt® 
| of the Obje ct. 
* If one ds come to meaſure from the 
12 * Place B of Obſervation, to the Foot A 
| ble and in- Of the Object, (i. e. to the very Bottom 
© of the Perpendicular CA,) then it is 
what, call'd an 4cceſſible Height. But, if any 
Thing hinders from coming to A the 
Foot of the Object, then it Ts call d. an 
inacceſſible Height. 
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12 Th * 4 115 It To 4 | ; 
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" "Meaſure" 155 thei BA of "PEO 5. 
and 1 eilüte of the Augle B f, by 
1 gur Q pri "Theſe two ein; Caleuiati 
Lon, MY found by Fab. 1. "(Caſe x, 


22. ZR: 0 8 For e, 
ppb Fee 


Bees... Vherk FOR He 1 £1 210 in 
ER Ga es ,awott. 8 1 > bas 
f 1 oatbio 958 hr LIST mY 
Io — PA 307 Feet) Ya N 4a @ 
the ce nal. he. i 2287 
© | 
— a the. Logithm Y 31 ) p2385F $6 © 
of che Side ſought | [19,0008q9 £ Subſt; 
% Be 243 Feet very, | OS 
21-17% 9113 DUNN ON Y KEE _ 
15115 eb! 1 QWT ZI 1 57 Boi s —— 


ik. You wg? fad the Higher Hough an 
en By Protfhckign, My tas Draw Sen 
Cbrditis 46 CF. 3, F. 20 the” Line aden. 
of Diſtance BA 8 equal Parts of) TE. 16, 


he An gte BING, ID Ae ae A= yo . 


901 Degrees,” or a right Angle. Then 
er le sides BC and GA. till they 

meet in C. Apphy CA to your dingonadl 
Scale, and it v equal 0 243 ( 1 00 PET 
Parts thereof, or) Fr. 


D 2 | To 


n 


Some o- Protraction, may be refetr'd the Method 


ther Me- 


thods of Of taking Heights by a Staff, or a Bowl 1 


taking ac- of Water, or the like. Foraſmuch as by 
at. Help of the Staff or Bowl of Water, 
(e.) there is as it were protracted a 
Triangle, equiangular to the Triangle 


made by the three Lines of Viſion, of 


Diſtance, and of the Altitude ſought. 
Namely, in Fig. 18. 17, or 18, the Tri- 
angle bac, is equiangular to the Triangle 
BAC, ( (ſh all be ſhewn by and by,) and 
therefore, the Meaſiire of the Sides be 
. and ce being known, as alſo of BA, 
thereby is found (according to the Rule 
of Proportion) CA the Altitude ſought. 
For, (according to Theorem 9, Chap. 1, 
of the Toung Gentleman” 5 Geometry.) ba : 
ca:: BA: CA. - 
Now: the Way to Fad the Al itude of 
an Object by a Staff, is two-fold, either 
. by the Staff and its Shade, when the 
Sun ſhines z or elſe by the Staff alone; 
at any Time, or whether the Sun W 
Net. ! 
9. To find the Altitude of an obj ect b 
To take an a Staff and its Shade, work thus. At 5. 
— the End of the Shadow caſt by the Top 
« Staff and Of the Object, ſet up your Staff ca per; 


4 


Ex. 17. the End h of the Shadow made by your 
Staff. For, as la: ca 58 BA : CA, 1. g 


0 WE: As | 


its Sh pendicularly, (as Fig. 17,) and mark E 


7. To the Method of taking Heights by 


© -Trigonometry..' 

= As the Length of the Staff's Shadow, is 
= co the Height of the Staff; ſo is the 
Length of the Object's Shadow, to the 
Height of the Object. For Inſtance : 
S Suppoſe your Staff ca to be three Foot 
long, or juſt a Tard, and its Shadow ba 


BA of the Object to be 60 Foot long; 
then the Height of the Object will be 


” * Fs 4 


' Wtwenty Foot. For 9: 3 : : 60: 20. This 
Method depends (as is afore ſaid) on 
Teorem 9, Chap. 1, of my Geometry, or) 
Jon the Triangles bec, and BAC being 
» WW mutually equiangular. And that they 
; are ſo, is thus ſhewn, viz. the Staff c 
being erected perpendicularly, therefore, 
che Angle 4 is a right Angle, and fo e- 
aual to A. Alſo, becauſe the ( Ray 
£ of the Sun, (or, which comes to the 


ſame, the Extremity of the ſhaded Air) 
be, is always parallel to the other Ray 


of my Geometry,) the Angle b—B, and 
conſequently, the Angle c=C ; and ſo 


„* 


— 
* 


the Sun / as their Center, are in Strictneſs, not parallel, yet 
by Fele of their immenſe Length or Diſtance from 
the Sun, wherein they concur, their Obliquity. is not diſ- 
cernible in ſuch Caſes, but they may be eſteem'd as par- 
allel; eſpecially as to ſuch ſmall Segments or Portions of 
them as are herein concern d. ä 


p77 


to be nine Foot long, and the Shadow - 


BC, therefore, (by Theorem 3, Chap. 1, 


00 Although the Rays of the Sun, as proceed ing from 


. 
. 37 
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10. If the Sun'do's not ſhine, then you Wi 
To tate an may nevertheleſs find the Height of the 


Lal, Objett by your Staff alone, thus. Ha- 
« Saff a- Ving ſet up (as aſore) your Staff ea per- 
Fr. pendicularly, go backward till you can 
1.18. fee the tap C of your Object, in a Line 
with the top c of your Staff, as is repre- 
ſented, Eig. 19, by the Line Cor BC, 
Then ( ba: c;: BA (or BA): CA, 
that is, as the Diſtance bg of the Place 5, 
where you ſaw the Top C of the Object, 
and the Tqp c of your Staff in one Line 
be (or Be) from the Place 2 of your Staff, 
is to the Height c of the Staff; fo is the 
Diſtance of the former Place (b or) B 
ftom the Foot A of the Object, to the 

Height CA of the Object. 
| 11. If yon would for Curioſity Sake know, 
To take an how ta find the Height of an Object by 
_ a Bowl or Diſh of Water, it is done thus. 
4 Diſn or Go backward from the Bowl, till ſtand- 
Pate ing upright, you can ſee the Top C of 
Fig. 19. the Object in the Water. Then b: ca:; 
BA: CA, i. e. as is the Diſtance be of 


— — — " * * — 2 5 
— — — 2 — * n W 
. „ . 7 0 . 4 F # * P * * L 


Y For here alſo bea and BCA are equiangular Tri- 
angles. For CA and ca being both Perpendiculars, are 
- therefore Parallel. And conſequently, (by Theor. 4, Chap. 
1, of my Geometry,) the Angle c<C, as well as A; 
and the Angle B or 6 is common to both Triangles. - 
fl ß your 

. 


our Station 4 from (+) the Bow! 5, to 
Four own Height. c as far as to your 
Eyes; ſo is the Diſtance BA of the Foot 
WA of the Object, to the Height CA of 
ce Object. For, according to that prin- 
Neipal Theorem of Catoptricks, the Angle 
Jof Reflexion Pöc, is equal to the Angle 
of Incidence PBC. And therefore, the 
Angle abc (=1 Right—Pbe= 1 Right— © 
PBC) =ABC: And the Angle AZ, 
becauſe both Right; and therefore, the 
remaining Angles C and e are equal; 
and ſo the Triangles ABC and abe equi- 
angular. 1 6 | 1 4 

- Laſtly, There is one Way more to take 20. 
an acceſſible Height, which 1 ſhall here 79 fake an 
mention by Reaſon of its Eaſineſs and 7%; 
» MW Expediteneſs, when it may be us d. It Quadrant 
"Wis thus. Go towards or from your ob- 5, 
je& CA, if you have Room, till the © Ws 
y String of your Quadrant falls Juſt on the 

13. (45th Degree. Then the Height CA of 

3: our Object, will be equal to BA the 

of E Diſtance between your Place B, and the 
Foot A of the Object. For the Angles 

of B and C will be equal, (vis. each 45 
 MDegrees,) and therefore, the Triangle 


ww . 4 1 2 * — 1 


— 4 ” * w 3 — * — 


ri- Q) H you would be exact, your Diſtance, and the 
— Di or of ork Object es. be both _ * 
„ very Point of the Water, whereon you lee the Top 
the Objett, FTC 


% To 
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Ie will be an Iſofceles, 5, e. BAA, 
by Theorem 5, Corol. 2, of the Young Gen: 
7 ENT 


RO BLE MH. er 
To find an inacceſſible Height, | 


1 CA c 
Take two Stations B and b lying in 2 I find 
direct Line with the Foot A of the Ob- Ing : 
jet, The Diſtance Bb between theſe [<<0n« 
two Stations, with the two Lines of vi- Foot. 
ſion BC and bC, make an obliquangular i 28312 
Triangle BCbh, All whoſe Angles are It th 
known, by taking the two Angles of Al- fallo 
titude CBA and CbA, in their reſpective 
Triangles BCA and CA. For 180— An- f 
gle CBA=CBb; and 189—CBþ-b—= | for 
BCb. The three Angles of the Triangle 515 
B being thus known, and the Diſtance iſ BCC! 
Bb between the two Stations being mea: Biven 
ſur q, the side BC is found by Caſe 11, C 
Tab, II, (vis, 8B : CD:: D: BC. For, 
that is in Reſpect of the Notation of the 
ſeveral Sides of the Triangle BCb, Fig. 
21,) $BCb : Bb :; CHB: BC. But now 
BC is alſo the Hypotenuſe of the rectan- 
gular Triangle ABC; and the Meaſure 
of BC being known, as alſo of the 
Angle CBA, (viz. CBA =- CB.) 
hence may be found CA the Height 5 
8 1 9 „ ( Wet; t3$+ 1-2 t 0 


1418 


Fee 
che object. by Caſe 6, Tab, I, Dis R= 
B:: BC: CA. 

For Inſtance: I would — the 
neigte of the. Church: Steeple, Fig. 21, 
between A the Bottom of which, and b 
the Place where I am, runs a River, ſo 
Wehat it is an inacceſſible Height. Where- 


— 


"l 


| CA of Altitude at my Station 6, which 
I find to be 27 Degrees. Then meaſu- 


ſecond Station, (which I find to be 92.7 
Foot,) I take the Angle CBA of Altitude 
again at my ſecond Station B, and find 
it there to. be 52 Degrees. Hence it 


grees, (for CBL—180—CBA ; and al- 
ſo, that the Angle BCb—25 Degrees, 
(for BCb—=180— : CBA CUB: = 180 
155 ;) Having thus in the Triangle 
BCb the three Angles, and one Side Bb 


Caſe 11, Tab. II, Vix. 


fore, by my Quadrant, I take the Angle | 


ring in a ſtraight Line from b to B my 


follows, that the Angle CBb=127 + De- 


given, thereby is found the Side BC, by 


4 L | 
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As the Sine of BCb 25D. 20 M. 95833984 
To we Log. of Bb 92.) Foot 1.967080 
80 _ Sine of TOM Fe D. 30 18 9.664406 

. — 
11.631486 


To he Leg el BCfomewha 3 9.633984 


veel, vix. 100 f. very h — — 
J 1.997502 


Hering thus 9894 the Meaſtre of BC, 
and having afore found the Angle CBA, 


thereby is found CA the Height ſought 


by Caſe 6. Tab. I. viz. 


As the Ray | 19,000000 

To the the of BC 100 2.000000 

59 the Sine of CBA 52 D. 30 M. 9.899467 

| 1899469 

1 o the rag is CA= =793 400 "is 19.990000 
What more, vis. 80.3 very nearly — 

I. 399467 


- 


14. If you would work by Protraction, yon 
To fake an muſt proceed thus. Having (as afore) 
 Inacceſſuble 
Height by at the two Stations B and ö, found the 
Procratti- Angles of Altitude, wiz. CbB and CBA, 


Fe. 21 and meaſur'd the Length of Bb, then 


draw a right Line Bb of as many Parts on 
the Scale, as the Meaſure of Bb is found 
to be of Feet (or Yards, Sc.) At the 
two Points B and b make © two An- | 
gles CBA and CoA equal to the Angles 


of 


Jof Al 
1 From 
Nrerſect 


1 ran 


Ithe Li: 
Ibe, ti 


C icula 
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of Fee 

An 
found 
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dicula 


dow 1 
mark | 
eeſſibl 
or fou 
of the 
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Then 
two n 
the 8 
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to CA 
two d 
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of my | 
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et 


>nzW mw I. _<wY- DO 


7) WW 54 1s mew ns ty yy 19 wu ml 


wi O10 U.Sa 


found by the Help 


e re 


15 43 
* Altitude taken by you at B and 5. 


From C the Point, where CB and Cb in- 
Ferſect or ctoſs one the other being 
drawn, let fall the Perpendicular CA to 
Ithe Line of Diſtance Bb extended, if need 
Ibe, till it meets with CA. The pe f 
dicular CA apply'd to the Scale of equal 


Parts will ſhew the Number of Parts, i. e. 
of Feet or Yards, G . Anh oy 
"An inacceſſible . may ald be To tale an 


a Staff, and its Af 


Shade, thus. Set up the Staff ce perpen- « Staff and 


dicularly, and mark the End b of its Sha- prongs 


dow Fzg. 23 ; and at the very fame time * 225 
mark the End B of the Shade of the 1 inac- hs 23. b 
ceſſible Object CA Fig. 22. Then three | 
or four Hours after mark again the End 4 
of the Staff's Shadow, and alſo the End D 
of the Shadow of the ĩnacceſſible Object. 
Then meaſure the Diſtance between the 
two mark d Ends b and d of the Shade of 
the Staff, ' and alſo between the two 
mark'd Ends B and D of the Shade of the 
inacceſſible Object. As bd to ca, ſo BD 
to CA, 3. e. As the Diſtance between the 
two different Ends of the Staff's Shadow, 
to the Height of the Staff; ſo will the 
Diſtance between the two different Ends 
of the Object's Shadow, be to the Height 
of the Object. For (by T heor. 9. Chap. 1. 
of my Geom. ) da: ca: DA: CA. 3 
ore 


8 


16. 


ĩnacceſſible 
Heigbt, 


is not} 
Room to 
take wo - 


— tat ions 
the 


Aer 
Pig. 24. 


gr 


fore de— ( be: ca:: DA (9 BA: 
CA. i.e. Id: c :: B 7 
If it ſhould happen, that you have not | 
e tra Room to take two Stations, as Fig. 24. 


then an inacceſſible Height may be found 
— there thus. 


tude on the Ground B; | 
to the Top of the Houſe (or Tree) where 


Height of the Object CA. 


The dung Gentleman = 


BD: CA. 


Firſt take the Arch CBA of Alti- 


you are, and there take the Angle CDB. 

Draw an indeterminate 'Line BA, and 
thereon at B ere the Perpendicular BD, 

of an equal Length with the Height of 
the Houſe DB, (which is fuppos'd to be 
known,)and thereon at D make an Angle 
CDB equal to the Angle taken on the Top 
of the Houſe, and at B make an Angle 


CBA equal to the Angle of Altitude ta- 
ken on the Ground. 


extend BC 


ka 
and DC till they meet in A Perpen- 


dicular CA, let al from C upon the in- 


detemninate Line BA, being apply'd to 
the Scale of equal Parts, will ſhew the 


— 
9 ' — 


3 


() For as the Lines da and DA are proportional b 
the fore mention d Theorem, ſo will their Parts ba an 
BA,; becauſe, the Shade of the Staff will be proportion- 


ably lengthened or ſhortened, as is the Shade " the 


Ovett, 


PRO: 


and then go up 


ed " os. 
4 1 
- 4 4 a 
| £ 


| , Fd 


I wc 
Cd abc 
Height 
as Fig. 

by Pro 
(or ca. 
Probl... 
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uv Trigonamety, 


PROBLEM Ul. 


1 mredſure the Height of an - 0b: 
jet, which e on the TE, f 
another Object. 


1 would Loan the. Heig bt of the Spit Fig. 25, 
Cd above the Tower. Aa. 7 ind the whole & 26. 
Height Cay Prob. 1. if A be acceſſible, 
s Fg. 243 if inacceflible, 2 as Fig. 25, Ss 

by Probl. 7 Then find, the Height. 
(or ca) of the Tower alone (as afore by 
Probi. 1. or a,) Then CA-Ad (or ce 
P a the, Height | of the Spire. a 


e | 
4 PROBLEM I. I. 


# | 125 fend the Height: Fur, an Fl or 
1 
0 Moguai. 17 20% 


. : SY 
” - [4 . * 
e — * $ * # [4 


This may Yo done in ſome Manner by Fig. 27. 
Probl. 2. But becauſe the Tops of Hills 

or Mountains, if of any conſiderable 
Height, do appear higher than really 

hey are, by reaſon of the Refraction of 

The Ray.of Viſion ; therefore there is an- 

ther more exact Method to find the 

eight of Hills and Mountains, by the 

elp of an Inſtrament called the Brazen T, 5 ;f 

rom 


n- 


- 
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The Tong Gentleman's 
from its reſembling the Letter of thy 
Name, as may be ſeen Fig. 27. For this 
Inſtrument being plac'd between tw 
Sta ves (or Spikes, divided into a certain 
Number of Feet, and thoſe ſubdivided 
into Inches) thereby may be öbſervd 
(at leaſt by the Help of ſlipping" Marks 
to mov'd\.upwards or downwards) 


© what Number of Feet and Inches the 
Hilf tifes or the Aſcent increaſes at all the 
feveral Poſitions of the ſaid Staves, from 


the Bottom to the Top of the Hill of 
Mountain. And conſequently, by ad: 
ding together the ſeveral Feet and Inches; 
which at the feveral Poſitions: of the 
two Staves, have been obferv'd to be 


contain d, between the horizontal or le. 
vel Lines, thence will arĩſe the Sum of 


all the Feet and Inches from the Bottom 


to the Top of the Hill. and ſd the Height | 
ſought. 


Thus the Height CA /of the 
Hill or Mountain Fig. 27. is equal to 


the Sum of «b+cd+ef+2gh, And this 
Method is called CulteDation; © 


” 4 
1 q 2 4 ; 
1 ” . 
ky | TY * 5 
1 } 13 
T;; 16 | 
\ 3 "nad , 
. . 3 - 
FF 4 {7 x | 
. S P 
11 * : Ik Dt , J 
F 
4 : 1 144 : 1 
[ $ : | f - 4 7 | 
| | full ge 10 nf: 
13 
| 


5 1 a w . 
— . F v4 # 
, d 


” 6 
* 4 AX” * 
5 _ 
N LY 
= % = 
14 
1 N 
| O5 
0. 
7 : 
— - 


+1 £5] 
N tal 
ther 


ſes; Fo 


or Nei 
Diſtanc 
take. 
The 
Line ol 
jects) 
ance, 
D: Fo 
taking 
gular 1 
The 
taking 
lite or 
dividec 


— 


(*) As 
jets, whe 
do's not 
ſtance; be 
adoe) by 


ſes. For either we 


: : 
f * K « - 
* $ Ef 0 8 r 
1 1 5 | £3. 
„ _S2AMWA ono Ye 
* 4 
# 1 P — 5 > * » ' £ * [4 1 N 1 — 24 
. * FF 4 Py # #3 7 4 1 ” 4 „ 
OY N 9 F 
* 


6 64+} N. en BIS ne 
: 147117 
44 17 14 {3 , 1442 * 


# F 4 1 * . 
1 1 % ? f AN we” - 


i 11 A 768 V. Fri 


110 


ei £©3- ian 21 s 4. br 

TN takin ag Diſtances bg wehe Heivhes) 
there are in general 4wor different Ca- 
may come to (Ole ; 
or Neither of the Two? Objects, - whoſe 
1 one from the lather we would 
take. 

The A Angle which is appoſite to the 
Line of Diſtance 


jects) may be calld, the, Argle, of Di- 
ance, nd is here denoted by ho ker 


D: Foraſmuch as the Triangles ariſing in 


. e ©, 
Ob jekte. e aden 
% a a 1 
wm ' I : a . . . 2 a -_ 4 — . 
# 3 5 * 1 
„* 


Itaking Diſtances. ate generally obliquan- 


gular Triangles. 

The moſt commodious: Inſtrument for 
taking Angles of Diſtance- is the THeado- 
lite or Cincumſerentor; i. c. a Braſs Circle 
divided ĩuto 360 Degrees, and fitted with 
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of 7 king he Diſtance betweet1196 


1. 
Two diffe- 
rent gene- 
ral Caſes 
in 1 
Di ſtances. 


2, 


(between the two Ob- The ange 


of Di- 
ſtance, 
what. 


* 


How id * 
take _ 81 


De . 


( 9 As bor u the third cole. pie. Bath. the Ob- 


jets, whoſe Diſtance is requir'd, may be come at, that 


do's not ſtand in need of Trigonometry to find" the! Di- 
ſtance; becauſe ir may be meaſur'd (without ny more 
adoe) by a Chain or other long Meaſure. 

four 
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See Fig. 
40, of 


| Geometry. 


be the Degrees intercepted between CA 


the Angles ACE and DCB are verti. 
cal Angles, 


Whence BCO as well as ACE may be e. 
ſteem d the Angle of Diſtane. 


By Caleu - 


lation. 
Fg. 28. 


The Young Gentliman's 


four Sights. For the Sights being ſo 

mov'd, as that you can through two of 
them (lying i in a (trait Line AB) fee one, 
A, of the Objects, and through the other 
two (on the 7 DE) ſee the other, E, of 
the Objects, the Angle ACE will be ths 
Angle of Diſtance : z- whoſe Meaſure will 


and CE ; and are always equal to the 
Degrees between CD and CB, i becauſe 


and conſequently equal. 


' PROBLEM: L. 


1. me the Diſtance [DONE two 
Object, when One 1 He 0b- 
—_ 13 acceſſible. - 810 


ROT al 
I would know:the Diſtance of * 0b. 
zelt B (Fig. 28.) from the Object C; 
one, B. of which Objects is acceſſible, but 
the otlitr, C, is not. On one Side of B, | 
chooſe a Station D, at a () conſiderable 
— * Line 1 of Di- 


— * — 


22 * 
— — 


a. Note, That "Ss greater the Diſtance BD is be- 
tween che acceſſible Object B, and the Station D, ſo 
x much more exact will the Operation be. 


ſtance 


ſtance. 


and the 
tween. 
an oblj 
Angles 
Theod 
DCB þ 
CBD-4 
meaſur 
Diſtani 
jects B 
C: BI 


[a or. 
57. 
and tl 
Angle 
127 Al 
aceord 


Tab. II 


As the 
To the! 
So the & 


To the 


| If y 
tract io 
BD co 


e Tigorometrys ., 


ſtance "Than the two Ob; a and 0. 


and CD of Diſtance be. 
and. my Station, make 


and the Lines B 
tween each Objed 


an obliquangular Triangle e BED. Now the 
Angles CBD and BDC 


ing found by the 
Theodoiite, and confequanth the, Ang 
DCB being known, 0 iz. D B=1 Q==2 
(55 45005 and the Side BD being 


meaſur d, hereby may be found BC the | 


Diſtance requir'd between the two Ob- 
jets Band C, by Tab: II, Ceſe 9, i. 
C: BD :: D: FC. 

For [nſtance,: Suppoſe BD, the Diſtance 
of my Station. D from the acceſſible Ob-. 
ject B, to be one hündred and four Yards; ? 
and the Angle BDC=86 Degr. and the 
Angle DBC=63 Degr. and conſequently, ' 
the, Angle BCD—3r1. Degr. It follows, 
according to the foremention d Caſe 9, 
Tab. II, that \ 


As the Sine of C 31 Deg. 
80 the Sine of D 86 Deg. 


To the Log · of BC 202 very nearly. 9.711 839 


2.304598 


i you would take the Diſtance by pro- 
traction, you muſt work thus. 


BD containing 104 equal Parts upon your 


dia- 


9.711839 
To the Logarithm of BD 104 Yard 2.017033 


| 4.4.4 8 
12.016437 


Js 


Ks Exam 


6. 


Draw 5) Pro- 
traction. 


Fig. 28. 
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diagonal Scale, equal to the Number of 
Yards found 1 meafuting BD. And 
then at one End B Jeſcribe. 1 the Angle B 
equal to its Meaſure of 63 Degrees found 
by the Theodolite; and likewiſe at the 
ther End D deſcribe the Angle D=96 
Deg. as found by the Theodolite. Then 
draw theLines BC and DC, till they meet 
in C, the Eine BC apply d to your di- 
agonal Scale, will ſhew the Diſtance of 
the two Objeas B and ©, Viz. about 202 
Yards. . 

If you have no Theedellte, or filch 


- > 
55 « Chain: like kalten by you, the Diſtance BC 


— 
Fig. 29. 


— 


may be taken only by a Chain or Pole 
or the like) thus. Meafare with the 
Bain the Diſtance BD between the ac- 
ceſſible Object B and your Station D; 
which your Station chooſe ſo in this Caſe, 
as that it may be (as near as yon can 
gueſs) at an equal Diſtance with B from 


the inacceſſible Object C. Then in the 


Lines of Viſion DC and BC mark out any 
two Points d and b, and meaſure with the 
Chain the ſeveral Lines DB, Bb, bd, d, 
and dB. Then protract a Trapezium 
BD4db of the ſame Sides; the two Sides 


Bb and Dd of which being produc'd, will 


meet in C, which will denote the Place 


of your inacceſſible Object. And conſe- 


quently the Line BC, being apply'd to 
the Scale of 2 2 Parts, will thereon ſhew 


the 


be equ 
that in 
may b 
Side o 
ceſſible 
BD, 2 
niency 

The 
this M 
larly 
thereo 
gle do 
Move 


Ilarly on the Bank where you are, and 


DPugonometry. 

the Diſtance ſought. For by meafuring 
and protracting the Sides of the Trapezi- 
um BDdb, you do in effect find and pro- 
tract the Angles B and D of the obliquan- 
gular Triangle BCD, as well as the Side 
BD of the ſaid Triangle. And therefore 
the protracted Triangle BCD is equian- 
gular to the Triangle made by the Lines 

of Viſion at B and D, and the Line BD; 
and conſequently the Sides of the protra- 
Red Triangle are proportional to the Sides 

of the real Triangle, repreſented by the 
ptotracted one. IST 4 
By this laſt Method may rhe Breadth g. 
of a River be taxen. For if you ſuppoſe Totale the 


1 


[BD to be one Bank of the River, and C fach ot 


to denote a Point of the Bank on the o- 

ther Side of the River; then the Diſtance 

of the Banks or Breadth of the River will 

be equal to BC. Where it is to be noted, 

that in this Method the Trapezium BDbd 

may be taken or meaſur d out, on either 

Side of BD, viz. either towards the inac- 

ceſſible Object C, or on the other Side of 

BD, as you have Room or moſt Conve- 

niency. 2 . 
The ſame may be performed alſo after Je 

this Manner. Set up a Staff perpendicu- a River, 


or any ſuch 
WS. like Di- 
thereon place a ſquare Rule with its An- ance, by 


gle downwards on the Head of the Staff. 4 duft and 
Move the ſquare Rule, till the Line BA wy 
| E 2 of Fig. 30. 


Fig, 29. 


The Young Gentleman 


of Viſion from B a Point i in the oppoſite 
Bank of the River, falls in direct y with 
the upper Edge of one Side of the ſquare 


32 


' Rule; and then from the Point C (Where 


the upper Edges of the two Sides of the 

ſquare Rule meet) draw, along the upper 

Edge of the other Side, a String, or Rope, 

or Chain, till it comes in a ſtraight Line 

to the Ground at b. As (T) A: CA:; 

CA: BA, 5. e. As the Diſtance JA. be. 

tween the Point ö, where the String came 

to the Ground, and the Foot A of your 

Staff, is to CA the Height of your Staff, 

fo is the Height CA of your Staff to the 

- Diſtance BA of A (the Foot of your Staff, 

or) the Bank where your Staff is, from : 
the other Bank. And after the ſame Man- 
ner may any other Diſtance be taken, 
where only one Object is inacceſſible. 

If the inacceſſible Object be an Objed 
of Height, viz. a Tower, or Tree, or the 
like, then having found (by the Problem 
12 taking an inacceſſible Height) the 
o £2 Height CA of the ſaid Object, and it 
Tuner, &c. Angle B of Altitude, thereby may be 
Hg. 5 5 found the Diſtance ſought BA by Tab. I, 
oF 22, & Caſe 23 viz. R:tC::CA:BA. For the 

1 Angle B being knowh, thereby is the An- 
gle C known; viz, C=90—B. 


a. 


ftance of 
an e 


(+) Namely, by Corol. 1, Theorem 11, of the Hung Gen- 
 Beman's Geometrye 
PRO. 


+ Ai& 
© 


" 
„ 
4 ** 
2 
3 
1 * 
1 
a 
* * 
N T 
bd * 
"iS. 
<4 > 
- * 6 
N X 
> "_ 1 . 
* A 
” ” 
8 * 
. 


Tak 
and or 
ſecond 
le] to! 
your 1 
ons, t: 
which 
Then 

Angles 
ſet up 

tions [ 
Angle 

the An 
fore th 
found 

—BDe 
ſtance 

$BD4 : 
CD:: 
Trians 
Call 
being 

gle D 


ey Ca 


Triangle C4D, 
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ROB LE I Il. 


hy take the Diſtance Ae two 


0b jects, 
-> ceible. 


when both are inac- 


Take your firſt Station D as you pleaſe; 
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11. 


and on the Side of the former chooſe a By Calcu- 
ſecond Station d, ſo as Dd may be paral- 7 lation. 
le] to BC as nearly as you can. Then with Fig. 31. 


your Theodolite at D one of your Stati- 
ons, take the Angles BDC and CD, 
which together' make the Angle BD4. 
Then at your other Station d take the 
Angles B4C and CdF, (the Mark F being 
ſet up in a right Line with your two Sta- 
tions D and d) which together make the 
Angle BdF. Now in the Triangle BD4 
the Angles BD4+DBd=—BdF. Where- 
fore the Meaſure of the Angle BdF being 
found by the Theodolite, Dad Bab 
BOD d. And therefore the ſtationary Pi- 
ſtance Dd being meaſur'd, sDBd : Dd: 
$BD4 : Bd by Cafe 12, Tab. Il 3 vix. B : 
D:: C: BD. In like manner in the 
the Angles CDd DCA 
=CdF. Wherefore the Meaſure of CdF 
being found by the Theodolite, the An- 


| gle DC4=CdF—CDAd. And therefore 
by Caſe 12, Tab, II, 5DC4: Dd ; CDd: 


E 3 Ca, 
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12. 
By Pro- 
traction. 


Fig. 31. 


Bad. 


The Young Gentleman s 
Cd. Wherefore the Angle C4B of the 


Triangle BCd being found afore, and the 
Angle CB4=CDa found alſo afore, it 


follows by Caſe 12, Tab. II, that sCBd: þ 


Cd : : SCdB : BC the Diſtance ſought. 

To take the like Diſtance by Protracti. 
on, you muſt work thus. Take (as afore) 
at your two Stations, D and d, the ſeve- 
ral Angles BDC and Cdd, and Cd and 
BdD. Then having meaſur'd your ſtati- 
onary Diſtance Dd, and protracted it, on 
one End D thereof protract its reſpective 
Angles BDC and CDd; and on the other 
Endg d its reſpective Angles CdB and 
Draw out the ſeveral Sides of the 
Angles meet reſpectively, two BD and 
Bd in B, the other two, Cd and CD, in 
B. The Diſtance BC apply'd to your 
Scale of equal Parts, will give you the 
Diſtance ſought. | 


PROBLEM Ill 


To take the Draught of a City, or 
Port, or the like. 


This is done after the ſame Manner as 
is taken the Diſtance between two Ob⸗ 
jects, when both are inacceſſible ; it be- 


ing no other than a Repetition of the ſaid 
Operation, according to the Variety of 


che 


the re 
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Inſtar 
note 
Chur. 
difice. 
note 
Harbc 
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Jong < 
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Then 
Theo 
turn t 
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the fix 
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of equ 


T) H 
is in 
may be 
ted ious, 


in this 


b $ Trigonometry. 1 


the remarkable Objects which you would 
delineate or deſcribe in the Draught. For 
inſtance: Let A, B, C, D, E and F de- 
vote ſo many remarkable Buildings (vis, 
Churches, or Pillars, or other publick E- 
difices) in a City ; or elſe let them de- 
note ſo many Ships lying in a Port or 
Harbour. I take two Stations M and N 
at ſo conſiderable a Diſtance, as that the 
Line MN of the ſaid Diſtance may be 
Jong enough to ſerve conveniently for the 
Baſis of all the Triangles to be taken. 
Then at M placing the fixt Index of my 
8 Theodolite in a right Line with MN, I 
he turn the moveable Index, as Occafion re- 
nd quires ; and ſo take in order the ſeveral 
in Angles MNA, MNB, MNC, @-. and ſo 
ur to the laſt MNF. Then removing to my 
heW other Station N, and placing (as afore) 
the fixt Index of my Inſtrument in a Line 
with MN, I take the ſeveral Angles 

NMA, NMB, NMC, e*c. 

Having done this, 1 () protract the 
Line MN of Diſtance between my two 
Stations M and N, taking from my Scale 
of equal Parts the Line n anſwerable to 


35h — —— —— Rr 

b- +) Having the Baſis MN, and the two Angles at the 

e- is in each Triangle, the other Sides in each Triangle 

id! way be found by Calculation; but this Method being | 
ted ious, therefore Protraction is generally made Uſe of + 

off in this Caſe, © 


he E 4 MN 
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MN. And then at the End of the Line 


of the ſeveral Angles being produced, will 
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You'll t 
un, I protract'the Angles na—=MNA; ¶ ſure up 
aunb = MNB, unc MNC, &c. Like. ¶ come u 
wiſe at the other End # of the Line n, the To 
I protract the Angles ma =NMA, zn other! 


=NMB, me NMC, &c. The Leg Angle 
CBA. 
the Le! 
lation 


ſhew in the ſeveral Points of Interſecti. 
on 4, b, e, &c. the reſpective Places of 


the ſeveral Objects A, 'B, C (&c); and If * 
conſequently their reſpective Diſtances, the T. 
both one from the other, and alſo from (CBA 
each of my Stations'M and N; viz. the the B: 
Extents ab, or ac, &c, or be, or bd, vi. R 
cc. being apply'd to my Scale of equal in the 
Parts, give the Meaſure of the ſaid Di- and th 
— TY AN td 
ee OF ATT P77 5 If 1 
| | ving [ 

Y KO BLE AIV. on en 

To find the Horizontal Line or 5 
Length of an Hill or Moun-¶ upon 
n Exter 

| gle A 


On the Top of the Hill, at C, ſet up be, tl 
a Staff or Mark of an equal Height with] Ha 
your Eye (above the Ground) or with tion 
the Staff to which the Quadrant is faſt- N two! 
ned at B the Bottom of the Hill. Then] toget 
move the Quadrant till you ſee the Top Leve 


el the (Staff or) Mark at C, whereby vi 


you'll 


W igonometry — 


voll take the Angle CBA... Than mea - 


ſure up the Side BC of the Hill. Being 
come up to C, meaſure, the Level Cæ on 
the Top of the Hill. Then meaſure the 
other Side he of the Hill, and take the 
Angle cha, as you did afore the Angle 
CBA. Having done this, you may find 
the Length of the Hill, either by Calcu- 


lation or Protract ion. 


If you work by Calculation, then in 
the Triangle ABC, having the Angle 
(CBA or) B, and the Hypotenuſe BC, 
the Baſis BA is found by Caſe 5, Tab. I, 
viz. R: C:: BC: CA. In like manner, 
in the Triangle abe having the Angle 6, 
and the Hypotenuſe be, the Baſis ba is 
found by Caſe 5, Tab. II. 

If you work by Protraction, then ha- 
ving protracted the Hypotenuſe BC, and 
on one End B thereof protracted alſo the 
Angle (CBA or) B; from the End C of the 


S Hypotenuſe let fall a Perpendicular CA 


upon the other Leg of the Angle B. The 
Extent BA will be the Baſis of the Trian- 
gle ABC. In like manner will be found 


8 ba, the Baſis of the other Triangle abc. 


Having thus found (either by Calcula- 


tion or Protraction) the Meaſure of the 
two Baſes BA and ba, theſe two added 


together, and alſo to the Length of the 


Level-Line Ce on the Top of the Hill, 


will give the total Meaſure of the hori- 


zontal 


57 


38 
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zontal Line or Length of the whole Hi 
— Suppofing BA=—160 Yards of 
Chains, &c. and ba=182, and the Le. 
/ vel. Line Cc=122, the total Meaſure of 
the Length of the Hill will be 464. And 
thus much for taking of Diſtances. Pro- 

ceed we next to Surveying. 


N OO p 2 TY ox” 
* *s * 


RAF. VL 
a, Sur veying or Meaſuring of Land. 


1 "HE "EF or Meaſuring of Tiend 
be, is eſteem'd as belonging to Tri- 


why e. gonometry, and ſo uſually taught in 

_ as Treatiſes # Trigonometry, becauſe the 

* Trigo- Way formerly us'd to ſurvey, was by ta- 

nomerry. king the Angles and Sides of the — 

Triangles, into which any Spot or Tra& 

of Ground may be divided; and then 

otracting the ſaid Angles and Sides on 

| mg and after that finding the Area 

or Content of the ſeveral Triangles ſo * 
tracted. 

We This Method is illuſtrated Fig. 35. 


In Exam- Wherein the ſeveral Lines AB, 80 CD, 


ple of the Ge. repreſent the ſeveral Sides or Hed- 
had of ges of a Ground ; and the ſmall Cir- 
Surveying: Cle T repreſents the Place of the Theodo- 


lite, 


Sides t 
gles an 
be fou! 
Aion : 
be pro 
 Grour. 
The ( 
rea Ol 
ſerv'd 
the Y 
ting f 
in eac 
multi 
to h. 
Cont! 
founc 
from 
and 
half 
come 
the s 


Jar.) 


\ 

JTirigonomotry. 

lite, Which being there plac'd, by turn- 
ing the moveable Index thereof as Occaſi- 
on requires, the ſeveral Angles ATB, 
BTC, CTD, &*c. are taken. And then 
by meaſuring with a Chain (or the like) 
from T reſpe&ively to A, B, C (G.) 
thereby is found the Length of the ſeve- 
ral Sides TA, TB, TC, TD, Gc. of the 
ſeveral Triangles ATB, BTC, CTD, eve. 
And ſo by the Help of the Angles and 
Sides thus found, the other unknown An- 
gles and Sides of the ſeveral Triangles may 
be found, (either by Calculation or Protra- 
ion ;) and fo the ſeveral Triangles may 
be protracted, and conſequently the whole 


Ground, made ap of the ſaid Triangles. 


The Ground being thus protracted, its A- 
rea or Content is found (as has been ob- 
ſerv'd in the Uſe of Theor. 7, Chap. 1, of 
the Young Gentleman's Geometry) by let- 
ting fall a Perpendicular from any Angle 
in each Triangle to its oppofite Side, and 
multiplying the ſaid oppoſite Side in- 
to half the Perpendicular, Thus the 
Content of the Triangle ATB may be 
found, by letting fall a Perpendicular 


from the Angle ABT to the Side AT, 


and multipiying the Side AT into 
half the ſaid Perpendicular, (or, which 
comes to the ſame, by multiplying half 
the Side AT into the whole Perpendicu- 
Jar.) And in like manner may be _— 

the 


7 Try, ; 
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the Contents of the other ſeveral Trian- 
gles BTC, CTD (Ge. 9 and conſequent.- 
ly of the whole Ground ABCDEF. | 

3. But now foraſmuch as the Finding of 


41 — the Angles and Sides in each Triangle, 


60 


Swwying, into which any Ground may be divided, 


is only in order to protract the Triangles, 
and ſo to find the Contents of the ſaid 
Triangles when protracted; hence there 
is found out another and much more ex- 
pedite and exact Way for finding the ſaid 
Contents, (without being at the Trouble, 
firſt to find the Angles and Sides of each 
Triangle, and then to protract them 
when found, viz.) by finding the Mea- 
Fare of the Perpendicular and its Baſis i» 
the Field or Ground it ſelf. I ſhall there- 


fore ſay no more of the old Method of 


Surveying, (which properly belongs to 

Trigonometry) but ſhall forthwith pro- 

ceed to ſhew the other Method, as being 

much to be preferr'd before the old Me- 

thod, for the Reaſons already mention'd. 

And this Method I ſhall illuſtrate, by 

ſhewing how to ſurvey thereby the ſame 
Ground ABCDEF. 

4. And this Method is illuſtrated Fig. 36. 

=_ For being come into the ſaid Ground, 

Fig. 36. after viewing it, I perceive it may be con- 

veniently diſtinguiſh'd into two Trapezi- 

um's ABCD and ADEF. Wherefore ha- 


ving ſe 
gles Or 
He ar 
betwee 
the Gr 
foreme 
my Ct 
AC, w 
ſtingui 


| ADC. 


ſuring 
have 1 
lars Pl 
Purpo 


— ———— 


*) 
MN, y 
Tops. 

(h In 
any oth 
the Cha 
a ſtraigl 
order v 
muſt ta 
always ( 
ginning 
mark C 
is laid 
to the 
goes fi1 
or faſte 
him ch 
laſt th 
whole 

901 
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ving ſet up (*) Marks at the ſeveral An- 
gles or Corners of the Ground ABCDEF, 
the ſtrait Line AD (ſuppos d to be drawn 
detween the Angles A and D) will divide 
the Ground into the two Trapeziums a- 
forementiond. Then I () meaſure with 
my Chain from A to C for the Diagonal 
AC, whereby the Trapezium ABCD is di- 
ſtinguiſh d into two Triangles ABC and 
| ADC. And (either ( as L go along mea- 
. furing the Diagonal AC, or elſe after 1 
id have meaſur'd it) I find the Perpendicu- 
e, lars PB and PD by the Inſtrument for that 
h Purpoſe ; which from its Uſe and Shape 


©. 


* * 4 A . 20 * 5 bs —_ _— , 
- of ” R s | : . 
A- 1 IR, WW. ” _ 4 4 * N 4 "A 4 # # 4 . 


(*) Theſe need be no other than Sticks, with ſome 
Ce white Thing (as linnen Rags or Paper) faſtened on their 
f Tops. eie $4 tif3 DEE. E247 >» 4 
| (F) In order to meaſure aright the Diagonal AC, (or 
0 any other ſtraight Line or Side of your Ground,) with 
)- che Chain, you muſt rake great Care, that you keep in 
| a ſtraight Line (as you go meaſuring) from A to C. In 
8 order whereto, he that carries the End of the Chain, 
_ muſt take Cate that he that carries the Beginning of it, is 
J. always (at leaſt that Hand of his which carries the Be- 
ginning of the Chain) directly between him and the 
y mark C they are meaſuring to, every Time the Chain 
e is laid down, And in order to prevent any Miſtake as 
to the Number of Chains, it is adviſable for him that 
goes firſt at the Head of every Chain's Length to thruſt 


. or faſten a Stick into the Ground, to be taken up by 
| him char carries the End of the Chain. And fo ar 
, laſt the Number of Sticks will ſnew the Number of 
* whole Chains. | | 

2 (1) It ſeems moſt adviſable to meaſure the whole Dia- 


gonal firſt, becauſe, hereby there is the leſs Danger of 
F miſtaking che Length of the Diagonal, 2 
1 may 


— . rr - r x 


— r KW e Dr 1 4 bh. * 


ö 
= 
{ 
| 
| 


being only to multiply half the Perpendi- 
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may be call'd the (*) Perpendicular-Tyy, 
In like manner I meaſure from A to E fot 
the Diagonal AE, which diſtinguiſhes the 
Trapezium ADEF into two Triangle 
ADE and AEF. And then by my Per- 
pendicular-Top, I find (one after the o. 
ther) the two Perpendiculars PD and PF, 
and meaſure them with my Chain. And 
thus, the outer Sides or Hedges AB, BC, 
CD, DE, EF, FA, being all of them 
ſtraight or right Lines, the Work is done 
in the Field; all that remains to be done, 


culars into their reſpective Diagonals, in _ 
order to know the Area or Content of er = | 
each Triangle or Trapezium; and fo of 5 » 
the whole Ground: Which may be done wi 
at Home, the Numbers of the Meaſure Neu 


- 
a - 
* 
n ” o s * — — - 4 
— — * 2 =—y "8 FS . 2 4.4 : - _ 


(%) For this Inſtrument is beſt made in che Shape of Plate, 
a common Top, which Boys uſe ro whip. It is beſt ſhew. 
made of à dried Piece of Box or Pear-tree, that will eW. 
bear three Inches, or three Inches and an half Diameter, the fir 
This being rurn'd flat on the upper Round, (with a i. e 
Neck to fir to the Head of a Staff,) find the Center of ; 
the ſaid upper Round or circular Surface, and thereon L1 
draw two or three concentrical Circles, (as you ſee, Fig. 

32,) divide che ſaid Circles exactly inro four equal 
Parts, (as in Fig. 38,) and then, wich a Whipfaw ve 


thin, ſaw by the Marks 4, b, c, d, the two Lines 4 In 
and cd at right Angles pretty Deep. Thus, your Inſtru- this 
ment is made; only in order to uſe it, it muſt be ſer 

on the Head of a Staff, as has been above intimated. - To whol: 
which End it is to be made with an Hole at the Bottom to be 

to ſlip on upon the Head of a Staff, 


of 


Igbo. 63 
of the Fe Diagonals and Perpendicu- 

lars being ſet down in Writing, as ſoon 

45 taken. 

And here it wulf de ſhewn, how the ifs 
Numbers, denoting the Number of whole 0fGuncer's 
Chains or of ſingle Links, are to be mul Sinz 
tiplied in order to find the Content. The Way of 
Chain then here ſupposd to be made uſe bs — 
of by the Surveyor i is that, which from bers, 7 
its Contriver goes by the Name of Guys fnd the f 
jer's Chain, and which is beſt contrived . Cent 
for Survey ing. It contains four Statute- 5 #he ſaid 
1; Poles or Perches, each Perch containing 
in ffteen Feet and an half, or five Yards and 

in half: ſo that the whole Chain is ft y- 
fix Feet or twenty-two Yards long. The 
whole Chain is divided into an hundred 
equal Links, ſo that twenty-five Links 
are juſt a Pole or Perch. And for the 
more ready counting the Links, it is uſu- 

al to diſtinguiſh every Ten with a Braſs 
Plate, (or the like) fo contriv'd as to 
in ſhew, ſome way or other, whether it be 
er. Ithe firſt, or ſecond, or third, Ge. Length 
Ae the 10th, or 2cth, or 3oth, Ge.) 
on ink from either End 3 the 5oth or Mid- 

Link having a more remarkable Plate 
ry than the reſt. 
In meaſuring any Line or Extent by 
ee | this Chain, regard need be had only to 
ro whole Chains or whole Links ; which are 
"| to be writ down with 2 ſeparating Note, 
ff (whe- 


dl 2 r 


| The Taung. Gentleman "s 
(whether Full point or Comma, or any o. 


ther Mark) between the -Chains and mur Pe 
Links, (as is uſual to do between Integer, I Hand d. 
and Decimals,): viz.) 6.35 denotes 6 If th 
Chains and 35 Links. If the Links be Hand 
vnder 10, a Cypher muſt be prEfx d, vi, chem Þ! 
7.09 denotes 7 Chains and ꝙ Links. Hoff agai 
The Numbers denoting the Chains and Hand. 
Links being ſet down, as has been dire. uarter 
ed to ſind the Content (of an exact. Laltl. 
Square or other rectangularParallelogram, Nlaſt Pre 
vou multiply ( the Length by the Hand, 
Bteadth ;; but it ſeldom. hap ning that (pliers, 
Grounds are of ſuch a Shape, hence it is A.- F. 
generally requiſite to diſtinguiſh your WFIgures 
Ground into Trapeziums, as has been 2. the leff 
fore {hewn, and then 'to find the Con- er Pole 
tent) you multiply the Diagonal by (+) eing 
half the Perpendicular, (or (0 the like) . Supf 
and from the Product cut off five Figures IAE to 


(accounting Cyphers for ſuch,) reckon d pendic 
from the right Hand, with a Daſh of Links, 
Fi 1-4 1815 WW. D to 
A 2 Perper 

7 „ | them 

(% Agreeably to what has been taught in Defin. 41; M 
Chap. 1, of the Toung Gentleman's Geometry. | 

(T) Agreeably to what has been taught in the Vſe of — 
Theorem 7, Chap. i, of the Toung Gentleman's Geometry. 

( Namely, che Product will be the ſame, whether (+) Fo 
you multiply the whole Diagonal (or Baſis) by Half the Wins ſaw 
Perpendicular, or the whole Perpendicular by Halt the I frff of 
Diagonal, or the whole Diagonal by the whole Perpen- a 


dicular; and take Halt the ſaid Product for the Product 
ſought · : | 


your 


1 


dun Poa," 


r Pen: $6 that the Figut 1 the left 


and denote the Acres. | 71 
Nik the five Figures cut off to tte rl * 


Hand were ne > gl | Cypher, cooltighy 


them by 45 ard from the product cut 
off again five Figures towards the right 


Hand, and LO — will denote Roods or © 


Quarters of an'Acre. 

Laſtly, if among the ave Pigs of the 
laſt product, Hu off towards the right 
Hand, there be any Figures beſides Cy- 
phies, multiply all the ſive Figures by 
40. From the Product cut off again five 


Figures to the right Hand; and thoſe of 


the left Hand will denote ſquare Perches 
or Poles. 1 ſhall now illuſtrate the fore- 
going Rules by ſome Examples. 
uppoſe then in Fig. 36, the Diagonal 
A to be jaſt 7 Chains long, and the Pet- 
pendicular PF to be 2 Chains and 88 
Links, and the other ſhort Perpendicular 
D to be 60 Links. I (F) add the two 
Perpendiculars together, and the Sum of 


them makes 3 Chains and 47 Links, 


Gm, "EPR. 7 . 
umme = Wi. 


8 a 6 ©” UE PH — 


7 
105 For this is the moſt expedite Way, hereby ha- 
ſav'd the Trouble of two diſtin& Multiplications, 

f of PF by 7p; and then of + pD, 


E Then 


by 
0 
| 5 


r * 8 
„ 


T be Tong 9 


ben der of che ſaid Sam 

my Perpendiculars,vis,; he. 

;& multiply, by the whole of m — 
gonal (0 70. . Cyt.. * 

1 five. Figures to t right 

Hand, — the, remaining x de- 


m 4 Acre. 1 ad 
ö 5 Theot [ multi ply the five user cut of 
by 4, and the Product, (21s. 21800*4=) 
-87200, not ae che k above five Fi 
-gures, 1 percęive th N ADD 
's.not;contain a full Rood (or Quart 
Af an Acre) above ths is Acre fount 
zafore. 
_ Therefors:ft Ae again the ſeequl 
Product 87200 by 40 nt 
cutting off again the five Fi- 872⁰ 
gures tothe right Hand in this 4 
third Product, the two remain MT | 
ing Figures 34 denote ſo ma- 341966 
ny ſquare Perches or Poles. [ 
Which wants almoſt fix ſquare Perches 0 
à Rood, or Quarter of an Acre, this cor 
taining 40 ſquare Perches. For a Ste 
tute-Acre contains 160 ſquare Statutes 
Perches, 


.Upot 
the Tra. 


Q 
ſix qua 
the Co 


\BCD: 
to be 5 
dicular 
and the 
Chain { 
fore 1 
5:15 by 
two Pe 
and the 
above 
that th 
not cor 
They 


Mn 


gures 
this th 
gain ti 
right | 
Ing 24 


D. chooſe my Diagonal for the Multiplier, beeauſ 
it being 700, I need multi ply only by che Figure 7 
and to the Produt thereof add the two Cyphers. 


Upor 


Vvoon the Whole therefore I find, that 
ie Trapezium ABEF contains one. Acre, 
4 Quarter, of an Acre aver, wanting 
fix. ſquare Perches. I proceed then to find 
the Content of the other Trapezium 
BOD; whoſe, Diameter AC ſuppoſe 
dicular PB to be 1 Chain and,61-Links ; 
and the other Perpendfcular PD to be 1 
Chain and. 89 Links. Where- _ 
Wore I multiply . the Diagonal 513 
5.15 by Half the Sum of the 123 
two'Perpendiculars, wits 1753 - 2575 
and the Product not ariſing to 3603 i 
above five Figutes, I perceive.” 315 A 
that the ſaid Trapezium does 58125 1 
not contain a Whole Acre. b _— 
Then I multiply the Product found by | 
4; and from the ſecand Pro- | 
duct cutting off five Figures to 90125 
the right Hand, there remains 4 
the Figure 3, which denotes the * 
Contents of the Trapezium to 360 500 
be 3 Roods or three Quarters f ; 
an Aere, and ſomewhat more. 
1 eed therefore to find what more 
it is, which I do by multiplying the 5 Fi- 
gures cut off by 40. From 
this third Product I cut off a= 60500 
gain the five Figures to the 40 


. — 


r! - ir — ; | 

right Hand, and the remain- _ 4120000 13 

Ing 24 denote ſo many ſquare | 
F 2 Perches ; 


» 


o ” 


rr 


Whole I find the Trapezium ABCD 90 


and ADEF toge- 
 ABCDEF to con- 03 


* fifty-eight ſquare 2 


tent of the ſaid Ground i is in all, (when 


The to oung weben s 


vials" „ which is a little above Half þ 


Quarter of an Acre. So that upon th, 
contain 3 Roods and a little (viz. 4 ſquare 
Perches) above half a Rood. 

In the laſt Place then, by adding the 
Contents of the two Trapeziums ABCD 


gether, I find the * Acres Roods Sq. ker. 
whole Ground 


tain one Acre, 
three Roods, ard 8 


Perches: Which — 
ſquare Perches a- 

mounting to a Rood more, and e 
ſquare Perches over, therefore the Con 


expreſs'd after the more proper Manner) 
. Acres, and eighteen odd ſquare Per- 
ches. 

After the ſame Manner may the Con 
tent of the Ground ABCDEFGHIKL, re. 


preſented Fig. 37, be found. Name: 


ly, firſt, ſet out in it as large a Trape- 
ziam ABGL as you can ; and find the 
Content of the ſaid Trapezium, by mul. 
tiplying Half the Diagonal, AG into the 
Whole Sum of the two Perpendiculars PB 
and PL. Then find the Content of the 


| Friangle BFG by multiplying its Baſis 


BG 


into! 
nd the 


i iſtinguiſ 


les () 

Ded, ane 
of each | 
zngle BY 


ontent « 


"(KL to b 


everal C 
he ſaid i 
ill giv 
round. 

y Piece 
aſes th 
Sides or 

yreſente. 
Hithe! 


ſurvey o 


. 
Bounds. 
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of Land 
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gf it. 


EY Trigonometry. | 
6 into Half the Perpendicular PF. Then 


ies (Y as you ſee requilite, wiz. CDe, 
Ded, and deE ; and finding the Content 


ontent of the other two Nooks GHI and 


— s 


y Piece of Land be ſurvey'd, the ſeveral 
aſes that can happen in meaſuring the 
Sides or Hedges of any Ground being re- 
preſented in Fig. 37. 5 


of Land or Ground of ſuch a Meaſure, 
. Mas (hall be requir'd, or containing ſuch or 
.Mfuch a Number of Acres, &c. 


(*) Namely, by this Method circular Nooks may be 
neaſur'd as exactly as by any other; ar leaſt ſo exactly, as 
e that what is wanting of Exactneſs, ſhall be ſo littſe as 
bo be altogether inconſiderable. But it muſt be noted 

the more Triangles ſuch circular Nooks or Wind ings are 
0 74. into, the nearer you'll come to the exact Meaſure 
$M of it. | A 


1 555 In 


nd the Content of the Nook CDE b 
liſtinguiſning it into as many Trian- 


of each Triangle, as you did of the Tri- 
angle BFG. And in like manner is the 


II to be found. And then at laſt, the 
everal Contents of the ſeveral Parts of 
he ſaid Ground being added all together, 
ul give the Content of the Whole 
round. And after this Method may a- 


Hitherto it has been ſhewn, how to 6. 
ſurvey or meaſure a Piece of Land already Of Laying 
2 or laid out within its reſpective o. 
Bounds. It may be of uſe to obſerve of Land 
here next, how to ſet or lay out a Piece hd, 


69. 
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| Se- the firſt Place, that an Acre according 
cre, 
" what, 


to Statate:Law does contain one hundred 
and ſixty ſquare Statute-Poles or Perchesz 


In order hereto, it is to be known u 


each ſuch Pole or Perch containing (a 
has been above obſerv'd) fifteen Feet and 
an Half, or five Yards and an Half. . 
Such being the Content of an Acre, it 
follows, that all rectangular Pieces of Hhave 
Ground, any of whoſe contiguous Sides are Nhe Of 


of any of the | | (or ſuch 
two Lengths ſet Perches 1 ther z f 
oppoſite | here- do * 2 into. Ha 
to, will contain 40 4( Square Percha WW fo give 
jolt an gere. . 30=159=1 A The 
Whence it is 18 * 10 | Ground 
obvious, how a n known, 
Ground of a ſin- to lay c 


gle Acre may be laid out, if there be tangula 
Room to' make its contiguous Sides per-. gons m 
pendicular one to the other, viz. by ma- gether 
king the two contiguous Sides of ſome off} thus kr 
the two Lengths ſet together above, 
Hence alſo it is obvious, that Grounds 
which have very different Sides, may yet 
have the very ſame Content. | 

If there be not Conveniency to lay out Vngt 
the Acre of Ground in a rectangular I have 
Shape, then it may be laid out it in any VE"! 
other Shape or Figure, by conſidering of this 
what Proportions are to be taken, toſl © 


maße the Content of the ſaid Figure juſt 


equal 


wy Trigonometir y. 8 L E 
Equal to 160 equal Perches. For In- 
ance; if I can lay * i * 


T riangular 7 Baſis 


Shape 5 then 160 & 2 R 
he Baſe and go& 4 80 2 


Perpendicular”? 64 & 5 for 64 25160 
of the ſaid 40 & 8 404 
+ MTriangle muſt ALE 10% ARE oY 7 
have ſome of Per * nas 4 ] 05 

the oppoſite n 10 

(or ſuch like) —— one to 9 * or 

ther; foraſmuch as the Baſis multiplied © 
into to Half the perpendicular (or vice ven- 
a) gives the Content of a [Triangles 
The Way, how to lay out an "Acre of 
Ground in a triangular Shape, being 
known, thereby may be known the Way 
to lay out an Aere of Ground in any mul- 1H 
tangular Figure; foraſmuch as all Polyp: 1 
gons may be conſtituted by adjoining to 1 
gether ſeveral Triangles. : And it being 12 
thus known how to lay out a ſengle Acre 9 
of Ground in any Sbape or Figure; 1 
thence may be known how to lay out 
Grounds of ore Acres than one in any 
Shape, by proportionably encreaſing the 
Lengths of the reſpective Parts. And thus 

I have taken notice of ſo much of Sur- 
veying, as ſeems e to ery Den 
of this Treat 


1 


"The ” ng mp 1 
cn. A P. Vn. : 
of F onfication 


=. Y a Firs or Fortreſs is fi onify'd a n 
_ Place fortify'd, i. e. made ſtrong by 


the Art of Military Architecture, or For: 
tification. | 
2. The principal Part of a Fort,” 15: ** 
A le, which i is called the Rampart or Rampire, 
" being a Wall of a good Height and 
Breadth, compos'd chiefly'of Earth, and 
encompaſſing the Place fortify'd. It is re. 
Preſented Fig. 39, by DEWXYT. 
3. The Bulwark or Baſtion of a — — 
A Bulwark is that Part of it, which runs farther out 
> wg ion, than the reſt, ending in an Angle. It i is 
- zoproſcarhd: Fig. 39. by IFEGH, ec: 
The ſeveral Parts of a Baſtion are Its 
The Face, Face or Front FE ; its Gorge (or Neck) 
Sende, III ; its Shoulder F and c Flank (or 
and Flark Wing) FI'; which, according to the new 
2 "ks, Method of the French, is not built in'a 
- ſtrait Line, but rounding, as is repreſent- 
ed in ſome of the other Baſtions, by the 
Frick: d. circular Lines about the Flank. 
N The Part of the Rampart between two 
4 cin, rain, Baſtions is called the Curtain KI, which 
e, -Joyns together the two Baſtions IFEGH 
and ELDMN. _ ,  More- 


More. 
to the R 
part is 
a Tetr⸗ 
led the 
Side of 
diamete; 
Semidia 

the Cat! 
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an Irreę 


Bon. 
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1 it Trigonometry. N 7 3 | 
Moreover, foraſmuch as (according 6. 
to the Rules of Fortification) every Ram- The Side 
part is either a (*) Polygon, or at leaſt ac _— 
a Tetragon ; hence the Line DE is cal- inner po- 
led the Side of the outer Polygon; BC the 25e Ce. 1 
Sade of the inner Polygon; AC the Semi- * 
diameter of the inner Polygon 3 AE the 
Semidiameter of the outer Polygon; 'pA 
the Cathetus of the inner Poly gon; PA | 
the Cathetus of the outer Polygon; Pp the == 
Diſtance of the Polygons. . * 9 
geſides which there are wont to be 
peculiarly diſtinguiſh'd alſo theſe ſeveral TheGorge- 
Lines, viz. the Gorge-line IC; the Head- Line, 
Line CE; the () Longeſt Line of De- 8 tk 
17. KE, the Shorteſt Line of Defence what. © 


By the foremention'd Lines and Parts 8. 
of the Rampire are conſtituted ſeveral of the 
Angles, whereof the Chief are theſe ; vis. 2 
BAC the Angle of the Center; BCA or fies. 
CBA the Angle of the Polygon; FEG the n. 1 
Angle of the Baſtion, otherwiſe called the cs 
Diamond Point, and the Flanked Angle; =_ 
DOE the outer Flankipg Angle; FFI the 


—ü— 1 


* ö * 1 o * + - 
r Ion nets os 
i * 
4 - _ = 


() The Reaſon of this Rule of Fortification depends 
upon the due Proportion there ought to be between the 
ſeveral Parts of the Rampart. And hence, according to 
the ſaid Rules, a regular Polygon is to be preterr'd before 
an Irregular, The Rampart, Fig. 39, is a regular Hexa- 


Bon. OY 
f (5 See Sect. 3o, 31, 32, of this Chapter. 
SY A Ix p . 3 8 zuner 
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* _ Snweb"'Flanking Angle 3 Fck che Fra. 
A angle} or Angle forming the Face; FG 
tde Flanl. angle, or Angle forming thy 
; Flank 3 CEF tbe Head · line Angle, &. 5 
9. It is alſo obvious, that by the foremen 
How for- tion'd Lines are made ſeveral plain Trian- 


Tenge wo gies, ois ABC, ADE, APD, APE, ApB, 
Trigono- C, pF I, EFI, FIC, FCE, Gr. Hence 
metry. 


any three Parts of each of the ſaid Trian, 
geles (except the () three Angles) being 
known, the other three unknown'may be 

- , Found by Trigonometry, as has been a. 
fote ſhewn. Such as would have parti. 

cular Illuſtrations by Examples, may con- 

ſult ſuch Treatiſes as are profeſſedly writ. 

ten of Fortification, Thoſe young Gen- 

tlemen, for whoſe Uſe this Treatiſe is e. 

Fpecially defign'd, being ſuch as are not 

likely to concern themſelves in the praQt- 

cal Part of Fortification, it ſeems abun- 


dantly ſufficient to my Deſign,” to have 
thus ſhewn in general how Fortification 1y 


depends upon Trigonometry, - 

10. However being thus led, by (the Sub. 
The Ezpli- ject of this Treatiſe) Trigonometry, to 
cation J take notice of the foremention'd Parts 
Terms of and Terms of Fortification, becauſe it 


_ Fwiifca- may be of good Uſe, in order to make 


"Y — 8 3 * 2 * 


* 2 — and ä 
= * 


8 (11) The Reaſon of this Exception is largel iven, Chap, 


young 


young Oe 
J (hall-thi 


of ſuch 0 
ation, 2 


and ſo m 
counts o 


A Par 
fab'd or 
Soldiers 
plac d fc 


de, i; 
dious t 
diers, ; 
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„oung Gentlemen underſtand, in a com- 5 
Hetent meaſure, Relations given of Sieges, 
hs WT chall therefore here add the Explication 
f ſuch other Parts and Terms of Fortifi- 
cation, as are of principal Note and Uſe, 
and ſo moſt frequently occur in the Ac- 


8, counts of Sieges. „ N 
e A Parapet then is (properly) a Work 11. 
1 Nrab'd on the Rampart, behind which the 4 paraper, 


Soldiers ſtand,” and where the Cannon is bat. 
plac'd for the Defence of the Fort. As in 
Fig. 51 and 52, ab denotes the Breadth 
of the Rampart at its Baſis or Bottom, ſo 
de denotes the Breadth of the Parapet at 
its Bottom, or where it is rais'd on the 
Rampart. 7 Py: 

A Banquet is no other than a Foot- 13. 
pace at the Bottom of 4 Parapet, upon 4 Ban- 
which the Soldiers ſtand up to fire into duet, hat. 
the Ditch, or upon the Covert-way ben: 
| yond the Ditch. Some Parapets have on- 
| ly one Foot-pace, as is repreſented by 

de, Fig. 51, But it is the more commo- | 
„ dious to have two, one for the taller Sol- 
o diers, and another (ſomewhat above the 
former) for the ſhorter, as is repreſented 
t between d and e, Fig. 52. „„ 
0 According to the old Way of Fortifica- 13. 
tion, there is erected between the Ram- 4 Fauſle- 
parts and the Ditch, a Work called the rays 
Fauſſe-braye, or Falſ-braze, being a ſmal- 
Jer Sort of a Rampart, having a * 
| ane 


1 


4d 
L F | 


14. 
The Co- 
vert · way, 


what. 


| I 5. 
The Gla- 
cis, what. 


17. 
Of the ad- 
ditional 

or he 


* contrived by 


* 


The Young Gentleman 
and running round the whole main Ram: 
part of the Fort. It 1s repreſented Fi, 
51, by xyz. But the French omit this 
Work . now-a-days in their Fortification, 
leaving between the Rampart and the 
Ditck only a Space about three or four 
Foot wide, to receive the Earth which 
falls from the Parapet. This Space 
they call the Bere. Sce Fig. 52. 
Wherein, as alſo Fig. 51, Han denote 


the Ditch. - 


On the onter-fide of the Ditch is the 
Covert-way, being a Way or Walk (round 
the out-fide of the Ditch) cover'd or de- 
fended by the Glacis. It is repreſented 
Fig. 51 co 52, by p. 

The Glacis ſerves as a Parapet to the 
Covert-way, and loſes it ſelf inſenfibly 
in the Field. Hence the Largeſt are e- 
ſteem'd the Beſt, becauſe they Joſe them- 
ſelves more inſenſibly than ſhorter ones, 
It is denoted Fig. 51 and 52, by prs. 
The Counterſcarp is properly the Slope 
um of the Ditch on its Out. ſide, as being 
oppoſite to the Scarp or Slope H of the 
Ditch on its Infide. But by. this Term 
now-a-days is' generally underſtood the 
Covert-way with its Parapet. 

Beſides the Works hitherto ſpoken of, 
and which are requiſite to all F ortificati- 
ons, thereare alſo other additional Works 
Maſters of Military Architec- 


ture, 


ure, for t 
R Forti 
uch ate 


works, 51 
Of whi 
Names 
pe bette 
Draugh 
beg 
there ar 
al, an 
Ditch, 


OY of 77 


ure, for to 0 farther fortify the ſeveral Parts 


% Jof Fortification already deſcribd. And 
his uch are Half Moons, Horn- works, Crown- 
on, Moorks, Star- works, Ravelins, Tenailler, 8c. 
he Hof which the four former take their 


ur Names from their Shape. They will al 

ch be better apprehended by their reſpective 

e Draughts, than by verbal Deſcriptions. W 

2. begin with the Tenaille; of which 18. 

te there are three Sorts, repreſented Fig. 40, ATi, 

47, and 42. They are placed in the . 

ie Ditch, and before the Curtains of the | 

d Rampart. They, are ſaid to be contriv'd 

by the French inſtead of the Fauſſe- brape. 

d The Tenaille, Fig. 4r, is diſtinguifh'd 

by the Name of the ſingle Tenaille ; and 

that Fig. 42, by the Name of the double 

Tenaille. 
A Ravelin is repreſented Fee, 433 be- 19. 


rally rais'd alſo before ſome Curtain, ei- 

ther of the main Rampart, as Fig. 43, 

and 46, or of ſome Out-work, as the 

Ravells, Fig. 44. before the Curtain of 

the Horn- work, Fig. 47, or elſe before 

ſome other Part analagous to a Curtain, 

as the Ravelin, Fig. 45, before the fingkc 

Tenaille, Fre. 41. | 
An Half Moon (Fig. 53.) is generally 20. 

confounded with a Ravelin, its Diffe- an Half- 


this, that its Gorge df is an Arch in . 
FI 


ing a ſmall triangular Work. It is gene- 4 A 2 


"EE 


rence being principally (if not only) — 


* 
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of the Concave Part of an Half. Moog 
and it js placed overagainſt Z. the Pon] plant fh 
of a Baſtion to cover it; whereas a Rave. ter Or p 
lin conſiſts of two ſtraight Demigorge . £424! 
as de ef, Fig. 46, and is placed overagainſ pet of a 
feme Curtain, as is afore obſerv'd,.. non in 
An Hora-work.\is repreſented Fig. 47 oppoſe 
The Fare-part of it conſiſts of 3 Curtain which « 
between two Half Baſtions, which run out., Fal 
like Horns, whence it takes its Denomi. I throw 
nation. It is placed either before a Cur. much \ 
tain or a Baſtion. | . HS 1 
-- A- Crowe-work is repreſented Fig. 48, lt 
is ſo called, heeauſe the Fore- part of it 
reſembles a Crown. It is uſually made 
before an Horn- work, to keep the Ene. 
my at 2 Diſtanee. It is alſo placed imme- 


diately before a Curtain or Baſtion of the net 
Rampart. ends ot | bions | 
A Star is a Work with ſevera} Fa- AC 
ces, which flank one the other, as Fig. ver d 
49- . | 5 7 with | 
A Redoubt is a ſmall ſquare Fort, or a alread 
Guard-houſe, having no Defence but in the M 


Front. It is uſually deſigned for main- ſtion. 
taining the Lines of Circumvallation, or Th 
Counter vallation. In watery Places they repre 
are often made of Maſon's Work, It is | Shot. 
repreſented Fig. 50. * is dif 
All the foremention'd Works, which eſt, 

lie without the Rampart of the Forts, are fant. 
in general call'd the Out-works, 


A 


Place befieg'd, more 2 fle. 


ver d with Earth or Thr and up — 4 
with Planks. They are made in the Ditch. what. 


e by the 
is diſtinguiſh'd into the Longeſt and Short- 


5 Trigoromete Kr 7 
A Battery 15.2 Peg ee where 1 
plant the Seat Cannon, in-oriter ti vo A HEY 
ter or play, upon the. Place” beſſeg d. = 

" Cavaliers are Works rais d on che Para- 27. 


t of a | Rarhpart, SI lant Can- Cavaliers, 
fn in order to ſeour th a 55 and vl what. 
poſe any Work 7 rag cher, «£4 


which commands the Dach dente NO 
' Faſcin# ate a Sort of Faggots, OR & 28. 

throw into the Ditch; ele there Faſcits, 

much Water, in ordet to make e 

lage over to the Wall 'or RZ Mähr 9¹ {the 


fie. 


Gabon! are Baskets' Killed with Earth, 29. 


and uſually placed upon Batteries, and Gahians, 
Parapets, that have ſuffer d very mich, what. 


and alſo before other Places, to ſett f 


them from the Enemies Shot. belt 
bions are call d Corbeilles. .' 6c 


A Gallery is a made * Walk, 30. 


already fll'd. with Faſcins, to the.end 
the Miners may approach Cafe to the Ba- 


ſtion. 


The Line of Defoe is that, which i js ia 
ilcharge of the ſmall tine of 


Shot towards the Face of a Baſtion. It i 29% 


ef, otherwiſe called Fichant and Re- 
fant. 


The 


43 


88 pe Toung Gentlemar's | 


og OO 65129097 D'q 5 
32 N Tie Line of Ee a a 4 MY 
— « ef Line of 1 25 is the Line KE, Mi gs 
Fichang, Called, becauſe the Bullets or Shot, which N uſu 
wbl. paſs along this Line, may fix on the Face 8. th 
5 of the oppoſite Baſtion. * 


e eee e Breadth: 
33. „The Line of 'n% xGers, to: 
Line of Shortest Line of Defence) is the Line I, befitged 


rant, a W 5 ©; e oe ws. | led the 4 
what.” that Point E, of the adjoining Cur. ſ ,, yall 


Fl - 


ſo carri 
the Ene 
verable 


8 17 Lines 
> Baſtion. Eine 


Ne A op in i ed 
ron Pen bon * 2s well 


ſieged, 
own Ar 


ae dangerous Poſt won by Attack, to ſecure 
— ai the Beſiegers againſt the Enemies Fire. lt 
is made of any Materials, that are capable 
of making Reſiſtance. | 

35. To ail Up 4 Cannon, is to drive 2 
 ToNailup Nail (or the like) into its Touch- 
D ES 

36. Io Sap, is to dig deep into the Earth of 
To Sap, the Covert-way and Glacis in the Form 
what, of a Trench. The Earth dug out ſerves 


for a Security on the Right and Left, and 


„ 


covers above, the Soldiers (or others) in 4 
the Trench againſt the Enemies Fire- one the 
Works, by the help of Hurdles laden with the Ene 
„the ſaid Earth. Dee 
| Military — 4 


_ them to hold out ſome time lon- 


Thigomny'. 81 
Military Trenches are of che hs Kind 33 
with common Trenches, only larger, be- Trenches, | 


ing uſually. from fix to ſeven Foot in 


Depth, and from eight to ten Foot in 
Breadth. They are made by the Beſieg- 
ers, to approach more ſecurely the Place 


beſſeged; whence they are otherwiſe cal- 


led Te Lines of Approaches, or ſometimes 
the Approaches. And they are therefore 
ſo carried on, as not to be in View of 
the Enemy, of preſently and eaſily diſco- 
verable by the Enemy or Beſieg'd. 

Lines of CircnmvaBation are Trenches 38. 
made by the Beſiegers about their Camp: Zines of 


2$ well | to hinder the Relief of the Be- £m 


vallacion, 
fieged, as to ſtop Deſerters from their bar. 


own Army. They are guarded with a Pa- 

Lines of Gee are Trenches | 
which the Beſiegers make to ſecure them - Lines of 
ſelves from the Sallies of the Beſieg d. gen 
They are alſo guarded with a Para- whar, * 
per. 

Lines of Communication are Frenches o. 

made from one Work to another by the Lines f 
Beſiegers, for the better holding Commu- Commu 
nication one with the other, and helping rt. 
one the other, in caſe of an Attack by 
the Enemy, in any of their Works. 

A Retrenchment is a Work made by the 4t. 


Befie g'd to ſecure themſelves, and ſo to 4 Re- 
rrench- 


£ 


ment, 
G | ger what, 


The. Young Gentleman s 
ger againſt the Enemy, who is ſo far ad. 
vancd as to be lodg'd on the Ramipai, 
It has either a good Parapet, or inſtead 
3 | thereof Gabions. And thus F have ey. 
4 plwGVain'd the more uſual Terms of Fortif: 
cation, and ſuch as more frequently oc. 


longing 
he Top, 
ef pective 
everal C 
zines and 
Degrees 


cur in Relations of Sieges. pectivel) 

— 8 Ip n each | 

ITS ep = e 

HA. : VIE grees arc 

„ Pages, ti 

Of the Tables of Logarithms, and £ "a 

Ar tificial Sines and Tangents. | moins 

1 i ie 

6 4 = E 2 of Artificial Sines and mw a: 

The Me-  Tangents belonging properly to. 

3 7 Frigonoincrry, they are therefore here other 

arifical yes gr the _ of this Treatiſe. . 
ines ad They are ſo contriv'd, by placing the 

«89> Sines and Coſines by the — of cheſ$929 Tar 

#his Trea- other, and likewiſe the Tangents and Co- this the 

12 tangents, that each Page ſhews the Sine — 


and Cofine of two Angles, one whereof 
is ſet down on the Top of the Pages, ſay no r 
the other (being the Complement of the ble of | 


former to 99) at the Bottom of the explain 
Page. Thus the Page (or Pages,) that Gentlen 
| hath Degree 2 at the Top, hath De- 
gree 87 at the Bottom. And as the Sines 
and Coſines, Tangents and Cotangents 
belonging 


Trigonometry. 


longing to the Degrees ſpecified at 
hy are reſpectively ſhewn by the 
eſpective Words ſet at the Top of the 
everal Columns in each Page; ſo the 
zines and Coſines, Gc. belonging to the 
Degrees ſpecified at the Bottom, are re- 
pectively ſhewn by the reſpective Words 
ſt at the Bottom of the ſeveral Columns 
n each Page. g 

The Minutes between each two De- 
prees are ſet down on the Sides of the 
Pages, thoſe appertaining to the Degrees 
at the Top increaſing downwards; the 
other appertaining to the Degrees at the 
Bottom increaſing upwards. - And on the 


d 


23s in Trigonometry, yet becauſe they ; 


and Tangents ; I have therefore judg'd 


muſt always be uſed with Artificial Sines why «d- 


3. this the moſt proper Place alſo for the Treatiſe. 


Table of Logarithms belonging to my 
of {Mathematical Treatiſes: of which I need 
(ſay no more here, the Uſe of the ſaid Ta- 
gel ble of Logarithms having been already 
ef *xplain'd, in the Appendix to the Young 
at Gentleman 's Arithmetick, 
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599.641 58309.953722][[ 6.687861 10.312131 
5019.641842 9.953680 9 688182 10.311818 
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10.642101 . 953598; .688502110,31 149815: 
2.423609. 953537] 6588823010. 3111775 
4757765 9.689143 10. 3108 575 
19. 642876 9.933413 6689463 10.3 105375 
589.6431380. 95333511 69.589783 10. 3102175 
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69.643393 9.953290 9.690 10g to. 309895 


79.6436 509.9332280 6.6904 23010. 3095775 


Ir 9.645962 9.952668] 9.693293 10. 30606144 

179.6462189. 95260 9.693612 10. 30638843 
18]9.6464739-952544] 5.6935 30 10. 3060002 
199.6467299. 952481 9.694245 10. 305782041 


209. 5465984 9.952419 E 69456610. 3054344 


8 9.6439089.95316 9.69074 2Þ10 3092585 
99.644165. 5310 4 19-691063110.308938|5x| 
10 9.644423. 953042] 691 381 108865 5 
119.6446809 952980 ö 9.691700|to. 30830014 
| 1219-64493 9:95291 9.69201 1910. 30798 114 
39.645193. 9528 55 9.692338 10. 307662 
14% 645449|9-952793} 6.6926 810.3073434 
15 9.645769. 952731 9.692979 to. 305 43 
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21 e 9.694883 


1030511713 


229.6474949. 95 2294 69.695201 
230.647 749.9532231 19 695518 
249. 6480049. 952168 3 095835) 10. 304 16413 
2 9.648 2589.952103] 
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0. 30479 g 
0.30448 437 
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: 26's 9.5485 00%. 932043 9.6964 70110. 303 53 134 
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279.648 7669. 95198 
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9-697103}l0-302897/32 
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399.5518000 531222 6. 70057800. 299422021 
409. 65205219, 951159 700893110. 299 00 a⁰ 
145 6323039. 109 [9.701208 10. 298 2119 
3 65255 00. 951032 9. 701 522110. 29847718 
3 9. 6528069. 950968 9.7018 37.10. 299 16311; 
449.6530 5 J. 950905 9.702152 10. 297848ʃ14 
45/9.65330719.950841] D748 J 2784 
4609.653558 «950777; ; .702782 Io. 2972 16,14 
4719- 653908 9.950714 ß. 703095 1029690513 
189.6540599. 9 506 50 «703499 10.296 59112 
499.5443099. 9503899 9.703722 10. 296027711 
50946 545589 950522! 9. 704026 10-295964.T Io 
59.654808 9.9504 380 5.7043 50.10. 2956 50 9] 
$2]9-655057;9-950394] JÞ$9-704563}10.295337] 8 
53 22 9.950330 9. 7049760 295023 7] 
 154]9+ poet by 950266 9.705290. 294710 6 
359655805 9.950202 [9.705903[10.294397] 5 
5609.656053 9970130 9.705915 10. 294084 40 
5756.555302. 500% 44 9.706226 10. 2937710 3 
589.656 53 . Hv 00g | 9.706541 T0. 293459 2 
0 9.656799. 9499450 9.7068 53 10.293150 1 
6019. 65634 9.949881 0716. 292934 0 
W Ce- ſine Sine 7 Co- tang. Tangent 
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dh, 6495279951791: [9.597738 10.302264 43% 
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9.711 214/10. 28878 5147 
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199.66 17269 9486 50 
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3599.66 581 9.947699 959.7180170. 281983 25 


—̃ — 


36 9.6658 5819. 947533] 9.718325|10.22 16732! 
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89,673 5059, 915396 
919,57 3741194945328 


1194571847; 92945868 


| 


109,6739779,945261 
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399467866:19,943898] (9,734764l10,26523630 


31,67889 5, 94383 9,73 5666010, 264934þ 
329,679 1288,943761[ 9, 73536210, 264633028 
539.6793609, 9436924 9,735668010, 264332427 


349,67 9592,9436: e eee 2 
pane 91943555} 199736269110,263731125 
369, 8005 eo, 943486 {9573557<[19,263430| 

37,6802889, 943417 373687010, 26313 


389,805 1919;94 3348] 9, 73717 ]to, 26282 
99,6807 5: [9494327 957 37471] 2326252 
40ʃ9, 68098 219, 94321 97377211, 262229 2 
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4109,68 1213,43 14 9,7380710, 2619290 
4219,681443][9943072] 9,7333700, 261629018 
430,08 16740, 94 30 3 , 38671010, 261329ʃ17 
9,681904[9,942933 9573897100526 1029 16 
45,682 13519, 942864] 195739271 0526072915 


4609,68 2365 9,9427935 9795700, 260430114 
479,682595 9.942725 73987010, 26013013 
489, 682825 9994265 574016910, 259821012 
$68305 5192942587] %%40 4681, 59532011 
509.68 3264 9,942517 »740767110n,25923J'10} 
51 65351449.942445 9,7410660, 2589349 


52,68 3743942378 741365|10,258635| 8 
53, 68397209, 942308 9,7416640, 2583360 7 
549, 6842019,942239 9,7419620. 258038 6 


5519, 68443009, 942169 74226110, 257739 5 
649,6 846 5 8,9 42099 95742559110, 257441 4 
$119,684887[9,9420295] [9,742858[19,257142] 3 
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9574642910, 2535716 
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9752642ʃ10, 24735803 


| !Co-ſine Sine 


Co. tanę. 11 Tangent. 


Degree 60. 


8 _— =o oy * A — 


9 


3 — — 2 T — af 
Degree 29. 2 

MI Sine | Co-ſine 4 | Tangent i Corn. 

39.692339!9-93969)7 19.752642 10. 247358130 


19.592 56 29. 939625] 19.752937110.247063/29] 
3269279 5.93935 9-753231[10.246769|28] 
33.9 30089. 939482 9,7535260. 2464747 
34.693 23 109.9394 10 7538 20010. 2461 80% 6 
38.5934 53J 9.939330 . 7541 10. 24588 5250 


369.5936769. 93926 75440-45551 24] 
37.693898 9.93519 9. 75470310. | 

389,694 1209.939123 19-754997|10.245004]22] 
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119. 2 0% 937459 6.76173 110.238 26995 
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9.70760619.934574] [9.773033 10.226969 — 


430.708 245 
4409.708457 
459.7086 70 


41 9.7078 799. 934499] 


9.93442 
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